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Abstract
The healthcare sector is one of the largest industries in the world, at close to 10 percent
of global GDP. Healthcare providers are facing complex challenges arising from
advances in medical treatment, an increase in patients’ demands and decreasing
resources to fund and support their activities. Healthcare organizations have resorted
to innovation as a means to achieving a balance between cost containment and
healthcare quality. While innovation is believed to be a critical element of business
productivity and competitive survival, its implementation comes with risk. A
systematic approach to managing and controlling the innovation process is therefore
required in order to achieve the desired innovation performance. The aim of this study
is to provide a better understanding of the impact of management control systems used
in innovation performance within healthcare organizations. More specifically, the
study examined how the four “levers of control” used as a “control package” affect
innovation performance, both directly and indirectly, through entrepreneurial
orientation and knowledge management in healthcare organizations in Abu Dhabi. An
online survey was used to collect data from middle-level managers working in
healthcare organizations in Abu Dhabi. The responses were analyzed using a partial
least squares approach. The main result suggests that there is no direct relationship
between the four uses of management control systems as a package and innovation
performance in healthcare organizations. However, the study findings indicate that this
relationship is fully mediated by entrepreneurial orientation and knowledge
management, both individually and serially. The academic and managerial
implications of these findings for both scholars and practitioners are discussed.

Keywords: Healthcare, levers of control, management control system, innovation
performance, innovation in healthcare, dynamic capabilities, knowledge management,
entrepreneurial orientation.
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)Title and Abstract (in Arabic

اﻟﺘﺄﺛﯿﺮات اﻟﻤﺘﺮﺗﺒﺔﻣﻦ أﻧﻈﻤﺔﻣﺮاﻗﺒﺔ اﻹدارة ﻋﻠﻰ أداء اﻻﺑﺘﻜﺎر ﻓﻲﻣﺆﺳﺴﺎت اﻟﺮﻋﺎﯾﺔ
اﻟﺼﺤﯿﺔ
اﻟﻤﻠﺨﺺ

ﯾﻌﺪ ﻗﻄﺎع اﻟﺮﻋﺎﯾﺔ اﻟﺼﺤﯿﺔ أﺣﺪ أﻛﺒﺮ اﻟﻘﻄﺎﻋﺎت ﻓﻲ اﻟﻌﺎﻟﻢ ﺣﯿﺚ ﯾﻤﺜﻞ ﻧﺴﺒﺔ ﺗﻘﺎرب  %10ﻣﻦ إﺟﻤﺎﻟﻲ
اﻟﻨﺎﺗﺞ اﻟﻤﺤﻠﻲ ﻋﻠﻰ ﻣﺴﺘﻮى اﻟﻌﺎﻟﻢ ،وﺗﻮاﺟﮫ اﻟﺠﮭﺎت اﻟﻤﻘﺪﻣﺔ ﻟﺨﺪﻣﺎت اﻟﺮﻋﺎﯾﺔ اﻟﺼﺤﯿﺔ ﺗﺤﺪﯾﺎت ﻛﺒﯿﺮة
ﺑﺴﺒﺐ اﻟﺘﻄﻮرات ﻋﻠﻰ ﺻﻌﯿﺪ اﻟﻌﻼﺟﺎت اﻟﻄﺒﯿﺔ وزﯾﺎدة ﻣﻄﺎﻟﺐ اﻟﻤﺮﺿﻰ واﻧﺨﻔﺎض ﺣﺠﻢ اﻟﻤﻮارد
اﻟﻼزﻣﺔ ﻟﺘﻤﻮﯾﻞ ودﻋﻢ أﻧﺸﻄﺔ ھﺬه اﻟﺠﮭﺎت .وﻗﺪ ﻟﺠﺄت ﻣﺆﺳﺴﺎت اﻟﺮﻋﺎﯾﺔ اﻟﺼﺤﯿﺔ إﻟﻰ اﻻﺑﺘﻜﺎر
ﺑﮭﺪف ﻟﺘﺤﻘﯿﻖ اﻟﺘﻮازن ﺑﯿﻦ اﻟﺤﺪ ﻣﻦ اﻟﺘﻜﺎﻟﯿﻒ ﻣﻦ ﺟﮭﺔ وﺟﻮدة اﻟﺮﻋﺎﯾﺔ اﻟﺼﺤﯿﺔ اﻟﻤﻘﺪﻣﺔ ﻣﻦ ﺟﮭﺔ
أﺧﺮى ،وﯾﻌﺪ اﻻﺑﺘﻜﺎر ﻋﻨﺼﺮا ً ﻣﮭﻤﺎ ً ﻟﻺﻧﺘﺎﺟﯿﺔ واﻟﺘﻨﺎﻓﺴﯿﺔ إﻻ أن ﺗﻄﺒﯿﻘﮫ ﻋﻠﻰ أرض اﻟﻮاﻗﻊ ﯾﻨﻄﻮي
ﻋﻠﯿﮫ ﺑﻌﺾ اﻟﻤﺨﺎطﺮ ،وﻋﻠﯿﮫ ﻓﺈﻧﮫ ﯾﻨﺒﻐﻲ اﺗﺒﺎع أﺳﻠﻮب ﻣﻨﻈﻢ ﻹدارة وﻣﺮاﻗﺒﺔ ﻋﻤﻠﯿﺔ اﻻﺑﺘﻜﺎر ﺑﮭﺪف
ﺗﺤﻘﯿﻖ اﻷداء اﻟﻤﻨﺸﻮد ﻟﻼﺑﺘﻜﺎر .وﺗﮭﺪف ھﺬه اﻟﺪراﺳﺔ إﻟﻰ ﺗﻘﺪﯾﻢ ﺻﻮرة أوﺿﺢ ﺣﻮل اﻟﺘﺄﺛﯿﺮات
اﻟﻤﺘﺮﺗﺒﺔ ﻋﻠﻰ اﺳﺘﺨﺪاﻣﺎت أﻧﻈﻤﺔ ﻣﺮاﻗﺒﺔ اﻹدارة ﻋﻠﻰ أداء اﻻﺑﺘﻜﺎر ﻓﻲ ﻣﺆﺳﺴﺎت اﻟﺮﻋﺎﯾﺔ اﻟﺼﺤﯿﺔ،
ﻛﻤﺎ ﺗﺮﻛﺰ اﻟﺪراﺳﺔ ﺑﺸﻜﻞ ﺧﺎص ﻋﻠﻰ اﻟﻨﻈﺮ ﻓﻲ ﻛﯿﻔﯿﺔ ﺗﺄﺛﯿﺮ اﺳﺘﺨﺪاﻣﺎت أدوات ﻣﺮاﻗﺒﺔ اﻷرﺑﻌﺔ ﻛـ
"ﻣﺠﻤﻮﻋﺔ ﺗﺤﻜﻢ" ﻋﻠﻰ أداء اﻻﺑﺘﻜﺎر ﺳﻮاء ﺑﺸﻜ ٍﻞ ﻣﺒﺎﺷﺮ أو ﻏﯿﺮ ﻣﺒﺎﺷﺮ ،وذﻟﻚ ﻣﻦ ﺧﻼل اﻟﺘﻮﺟﯿﮫ
اﻟﺮﯾﺎدي وإدارة اﻟﻤﻌﺮﻓﺔ ﻓﻲ ﻣﺆﺳﺴﺎت اﻟﺮﻋﺎﯾﺔ اﻟﺼﺤﯿﺔ ﻓﻲ أﺑﻮظﺒﻲ.
ﺗﻤﺖ اﻻﺳﺘﻌﺎﻧﺔ ﺑﺎﺳﺘﻄﻼع ﻋﻠﻰ اﻻﻧﺘﺮﻧﺖ ﻟﺠﻤﻊ ﻣﻌﻠﻮﻣﺎت ﻣﻦ ﻣﺪراء ﻣﻦ اﻟﻤﺴﺘﻮى اﻟﻤﺘﻮﺳﻂ ﯾﻌﻤﻠﻮن
ﻓﻲ ﻗﻄﺎع اﻟﺮﻋﺎﯾﺔ اﻟﺼﺤﯿﺔ ﻓﻲ أﺑﻮظﺒﻲ ،وﺗﻢ ﺗﺤﻠﯿﻞ اﻟﻨﺘﺎﺋﺞ اﻟﻤﺘﺤﺼﻞ ﻋﻠﯿﮭﺎ ﺑﺎﺗﺒﺎع أﺳﻠﻮب اﻟﻤﺮﺑﻌﺎت
اﻟﺼﻐﺮى اﻟﺠﺰﺋﯿﺔ .وﺗﺸﯿﺮ اﻟﻨﺘﯿﺠﺔ اﻟﺮﺋﯿﺴﯿﺔ إﻟﻰ ﻋﺪم وﺟﻮد ﻋﻼﻗﺔ ﻣﺒﺎﺷﺮة ﺑﯿﻦ اﻻﺳﺘﺨﺪاﻣﺎت اﻷرﺑﻌﺔ
ﻷﻧﻈﻤﺔ ﻣﺮاﻗﺒﺔ اﻹدارة ﻣﺠﺘﻤﻌﺔ وأداء اﻻﺑﺘﻜﺎر ﻓﻲ ﻣﺆﺳﺴﺎت اﻟﺮﻋﺎﯾﺔ اﻟﺼﺤﯿﺔ ،إﻻ أن ﻧﺘﺎﺋﺞ اﻟﺪراﺳﺔ
ﺗﺸﯿﺮ إﻟﻰ أن ھﺬه اﻟﻌﻼﻗﺔ ﺗﻤﺮ ﺑﺸﻜﻞ ﻛﺎﻣﻞ ﻣﻦ ﺧﻼل اﻟﺘﻮﺟﯿﮫ اﻟﺮﯾﺎدي وإدارة اﻟﻤﻌﺮﻓﺔ ﺑﺸﻜﻞ ﻓﺮدي
وﻣﺘﺘﺎ ٍل .ﺗﻤﺖ ﻣﻨﺎﻗﺸﺔ اﻟﺘﺪاﻋﯿﺎت اﻷﻛﺎدﯾﻤﯿﺔ واﻹدارﯾﺔ ﻟﮭﺬه اﻟﻨﺘﺎﺋﺞ ﻟﻠﺒﺎﺣﺜﯿﻦ اﻷﻛﺎدﯾﻤﯿﯿﻦ واﻟﻤﻤﺎرﺳﯿﻦ.
ﻣﻔﺎھﯿﻢ اﻟﺒﺤﺚ اﻟﺮﺋﯿﺴﯿﺔ :اﻻﺑﺘﻜﺎر ،أﻧﻈﻤﺔ اﻟﻤﺮاﻗﺒﺔ اﻹدارﯾﺔ ،اﻟﻘﻄﺎع اﻟﺼﺤﻲ ،اﻟﺘﻮﺟﯿﮫ اﻟﺮﯾﺎدي،
إدارة اﻟﻤﻌﺮﻓﺔ ،أﺑﻮظﺒﻲ.
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Chapter 1: Introduction
1.1 Overview
Health care is one of the largest industries in the world, at close to 10 percent
of global Gross Domestic Product (GDP) (Deloitte, 2016). Health care expenditure has
pressure on governments to reduce costs right at a time when the consumer is most
demanding (Deloitte, 2016). The healthcare sector faces complex challenges arising
from advances in medical treatment, the increase in patients’ demands, and decreasing
resources to fund healthcare (Crepaldi, De Rosa, & Pesce, 2012).
Healthcare providers, payers, governments, and other stakeholders aim to
deliver effective, efficient, and equitable care which should be achieved in an
environment that is undergoing a dramatic and fundamental shift in business, clinical,
and operating models. This shift is caused by aging and growing populations, the
growth of chronic diseases, heightened focus on care quality and value, evolving
financial and quality regulations, informed and empowered consumers, and innovative
treatments and technologies which are leading to rapid increase in healthcare spending
levels and costs for infrastructure improvements and technology innovations (Deloitte,
2016).
Patients are taking advantage of unparalleled access to information to become
more diligent and informed about their health. The growing power of patients as
sophisticated consumers is creating new global markets and forming new models for
care. Patients are demanding more advanced, convenient, transparent, affordable, and
personalized healthcare services (Corbin, Kelley, & Schwartz, 2001; Deloitte, 2016).
Changing consumers’ attitudes and behaviors are forcing healthcare sector
stakeholders to invest more in new innovative technologies and to expand customer
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engagement capabilities. For example, Deloitte (2016) analysis shows that a wellplanned connected health systems strategy that uses remote monitoring and telehealth
for a targeted, high-cost patient population has the potential to increase health care
cost-effectiveness, improve health outcomes, patient satisfaction, and long-term
consumer engagement.
The emerging healthcare trends and challenges are generating growth
opportunities for healthcare organizations and present some challenges. Consequently,
healthcare organizations are responding to these challenges by creating and adopting
innovation. Innovation in healthcare is defined as “the introduction of a new concept,
idea, service, process, or product aimed at improving treatment, diagnosis, education,
outreach, prevention and research, and with the long term goals of improving quality,
safety, outcomes, efficiency, costs and performance” (Omachonu & Einspruch, 2010,
p.5). Innovation can be divided into technological and administrative innovations
(Kimberly & Evanisko, 1981).
Finding a way to achieve the value of innovation in an accelerated and
adaptable fashion is an ongoing challenge (Berwick, Nolan, & Whittington, 2008).
Executing a structured and integrated innovation that is based on new technologies,
appropriate organizational processes and structures, innovative delivery options, and
enhanced patient experience and engagement can help organizations to reduce costs
and to improve the organizational performance (Berwick et al., 2008). However, the
impact of innovation on stakeholders could be disruptive and could involve uncertain
consequences (Christensen, Bohmer, & Kenagy, 2000).
Moreover, innovation in healthcare may include significant risks related to
financial, social and ethical issues (Omachonu & Einspruch, 2010). The generation
and adoption of innovation in healthcare organizations is often complicated;

3
nevertheless, it is crucial to creating a competitive advantage (Omachonu & Einspruch,
2010). Healthcare providers are confronted with challenges in creating an innovationenabling environment and culture in order to generate and adopt innovation effectively
and control the associated risks and uncertainties. Not all innovations are useful or
result in improvements, and innovative efforts could fail or lead to unanticipated
effects (Hartley, 2013). Consequently, healthcare organizations should implement
appropriate systems to manage innovation processes and to control the associated risks
and uncertainties.
It has been argued that organizations that are planning to adopt innovation
struggle to maintain the balance between their need for control and their attempts to
sustain the creativity needed for generating innovations (e.g., Amabile, 1998; Lukka
& Granlund, 2003). Therefore, top management should create systems to ensure
adequate controls of the processes followed, monitor the organization’s progress to
assure that efficient use of their limited resources is fostered, and promote creativity
(Davila, Foster, & Oyon, 2009; Haustein, Luther, & Schuster, 2014; Simons, 1995).
Emerging research in management accounting literature has revealed the
essential role of Management Control Systems (MCS) in a highly uncertain
environment. This research has reported a positive impact of MCS on innovation
management (Adler & Chen, 2011). Interpreting innovation as a process emphasizes
the importance of the control systems necessary to manage the process. The different
innovation processes have to be dynamically managed, and management control
systems should be used to achieve that (Davila et al., 2009).
There is a growing agreement that formal controls, when designed in an
enabling, facilitative and interactive fashion, will expand the capacity of the
organization to obtain the desired benefits from innovation (Bedford, 2015). However,
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more research is needed to investigate the effect of management control systems on
innovation performance in the healthcare context.
The aim of this dissertation is to examine the impact of MCS on innovation in
healthcare organizations. To achieve this goal, this study built on Simons’ (1995)
levers of control framework. This model proposes mechanisms which have the
potential to help organizations to adopt and implement innovation successfully.
Simons’ framework suggests four control systems which are combined together to
improve the firm’s performance. These systems are: beliefs system (e.g., core values),
boundary system (e.g., behavioral constraints), diagnostic system (e.g., monitoring),
and interactive systems (e.g., forward-looking, management involvement). These
systems allow managers at the different levels to engage in communication patterns
required to address emergent opportunities and strategic uncertainties.
Simons (1995) argues that four levers of control are necessary to balance
strategic goals achievement and creative innovation in the organizations. A limited
number of studies have examined the relationship between the four levers of control
on innovation performance. Most of the prior studies have focused on the interactive
use of controls (Abernethy & Brownell, 1999; Bisbe & Otley, 2004; Demartini &
Mella, 2014; Henri, 2006). Furthermore, there is a lack of research on the
implementation of the four levers of control in the healthcare sector. Consequently,
more studies are needed to investigate the impact of the four levers of control on
innovation performance in healthcare organizations.
While it is acknowledged that management control systems are needed to
manage and control innovation creation, adoption, and implementation in the
organization, certain organizational capabilities—such as knowledge management and

5
entrepreneurial orientation—can facilitate and affect the relationship between the
control systems and innovation performance in the organization.
Efficient knowledge management processes—such as knowledge acquisition,
application, and sharing—are important for new technological innovation creation and
adoption (Lin & Lee, 2005). Firms must increase their knowledge base to adapt to new
products and technologies, and to transfer new knowledge to all employees. Based on
the firm’s internal determinants, the type of innovation can involve process, product
and technical innovation (Damanpour, 1991). The innovation process involves the
acquisition, dissemination, and use of new and existing knowledge (Damanpour,
1991).
Firms that exhibit a higher capacity for knowledge management experience a
learning effect that can improve their capabilities in reducing redundancy, responding
rapidly to change, and developing creative ideas and innovation (Gold et al., 2001).
Knowledge management facilitates knowledge communication and exchange required
in the innovation process, and further enhances innovation performance through the
development of new insights and capabilities (Nonaka & Takeuchi, 1995; Von Krogh,
1998). Therefore, knowledge management capacity plays a pivotal role in supporting
and fostering innovation performance (Chen & Huang, 2009).
On the other hand, the concept of entrepreneurial orientation is a
multidimensional construct which consists of innovativeness, proactiveness, and risktaking (Covin & Slevin, 1989). Firms with higher innovativeness have a tendency to
support new ideas and novelty, and to further increase engagement in developing new
innovative products and processes which can lead to improved innovation performance
(Lumpkin & Dess, 2006). Furthermore, a firm with higher proactiveness is able to
anticipate and act on future needs by seeking new opportunities and introducing new
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products ahead of the competition (Lumpkin & Dess, 2001). In competitive markets,
proactiveness can play a vital role in achieving and maintaining differentiation and
competitive advantage (Zhai et al., 2018).
Finally, risk-taking demonstrates the willingness of firms to invest resources
in innovation strategies or products with uncertainty and a high risk of failure, and is
closely associated with entrepreneurial risk preferences and attitudes towards new
innovations (Zhai et al., 2018). It has been argued that solid product and process
innovations require a more significant amount of risk-taking (Miller & Friesen, 1982)
which can lead to enhanced innovation performance.
1.2 Research Aims, Objectives, and Questions
1.2.1 Research Aims
The aim of this study is to examine the relationship between management
control systems (levers of control in particular) and innovation performance in the
healthcare organizations in the Emirate of Abu Dhabi. This relationship could help us
to answer the question of how Management Control Systems (MCS) can enable and/or
constrain innovation in healthcare organizations in the United Arab Emirates (UAE).
Recognizing innovation as the cornerstone of social and economic
development, the UAE government has launched the National Innovation Strategy that
aims to build a culture of innovation amongst individuals, companies and
governments. The strategy is supported by crucial structural pillars such as creating an
innovation-enabling environment focusing on seven sectors in the country, including
the healthcare sector (UAE NIS, 2015). Consequently, further investigation is needed
to evaluate the impact of innovation on healthcare providers in the UAE, and more
particularly in the Emirate of Abu Dhabi.
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The challenge remains in how to maintain a balance between an innovationenabling environment that encourages creativity, and the implementation of required
controls which could negatively impact employees’ creativity. The current study has
the following aims: (1) to examine the impact of management control systems on
innovation performance; and (2) to investigate whether and how the relationship
between management control systems and innovation performance is mediated by
knowledge management and entrepreneurial orientation.
1.2.2 Research Objectives
Contemporary organizations use combinations or “packages” of management
control systems in pursuit of their strategies (Ahrens, 2018). In order to achieve the
research aims, this study investigates the relationship between innovation performance
and packages of management control systems. We will also examine the effect of this
relationship on healthcare organizations in the Emirate of Abu Dhabi.
While management control systems are necessary to manage and control
innovation creation, adoption and implementation, certain organizational capabilities
affect the relationship between the control systems and innovation performance.
Factors such as knowledge management and entrepreneurial orientation can facilitate
and affect the relationship between the control systems and innovation performance.
In addition, organizations with competencies in entrepreneurial orientation and
knowledge management, as well as capabilities for internal sharing and application of
knowledge, are often well positioned to leverage and improve innovation (Li et al.,
2009). Based on the above, the objectives of this study are:
a.

To develop a model that explains the impact of management control
systems on innovation performance, and the mediating role of
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knowledge management and entrepreneurial orientation on the
relationship between management control systems and innovation
performance.
b.

To provide empirical evidence of the relationship between and within
management control systems, knowledge management, entrepreneurial
orientation and innovation performance.

1.2.3 Research Questions
To achieve these objectives, the following research questions are examined:
a. What are the impacts of the four levers of control on innovation
performance in healthcare organizations?
b. What are the impacts of the four levers of control on knowledge
management practices in healthcare organizations?
c. What are the impacts of the four levers of control on entrepreneurial
capabilities in healthcare organizations?
d. What are the effects of knowledge management on innovation
performance?
e. What are the effects of entrepreneurial orientation on innovation
performance?
f. What are the effects of entrepreneurial orientation on knowledge
management?
g. Do entrepreneurial orientation and knowledge management individually
and serially mediate the relationship between management control
systems and innovation performance in healthcare organizations?
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1.3 Research Contributions
This research contributes to the current knowledge of management
accounting and control in several ways.
1. As mentioned earlier, apart from a few recent exceptions most of the previous
studies paid more attention to the interactive use of the control systems and
didn’t examine the other three uses in one model. Simons (1995) argues that
four control levers are necessary to balance strategic goals achievement and to
obtain creative innovation in the organization. The current study attempts to
overcome this weakness by including the four control systems in one control
package and investigates the impact of the control package on innovation
performance. This may help to develop a better understanding of the levers of
control framework.
2. Few studies have examined one or more of the control systems in a healthcare
context. This research investigates the four control systems in the healthcare
industry and their effects on process, product, and organizational innovations.
3. This study explores the mediation role of entrepreneurial orientation and
knowledge management on the relationship between levers of control and
innovation performance. The study examines the mediation effects
individually and serially.
4. This research adds to the current management accounting and control literature
by conducting a study in the United Arab Emirates, in the emirate of Abu
Dhabi. Most of the existing studies were conducted in Western countries. The
present research addresses this gap by conducting a study on the use of
management controls and innovation performance in Abu Dhabi.
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This research has a number of practical implications for managers working in
health authorities and healthcare organizations in the United Arab Emirates and in the
Emirate of Abu Dhabi.
The study suggests that health authorities should create more flexible policies
and regulations to enable and support new innovations in healthcare. Health authorities
need to collaborate and exchange knowledge with healthcare providers to facilitate
research and development, and to increase the capacity to efficiently plan innovation
strategies based on the healthcare sector needs. Furthermore, to encourage healthcare
providers to support and invest in innovation, healthcare regulatory bodies can
introduce innovation performance to their organizations ranking system as an option,
with bonus points for those who adopt innovation frameworks.
On the other hand, in order to balance strategic goals achievement and nurture
creative innovation in the organization, top-level managers in healthcare organizations
need to create and implement a management control system consisting of beliefs,
boundary, diagnostic, and interactive controls. Such a control system would produce
an information-rich environment ripe for innovation creation and adoption, while still
maintaining control.
Secondly, managers should design and implement management control
systems that promote entrepreneurial values and encourage knowledge management
practices in the daily clinical and managerial routines, to enhance innovation
performance and sustain a competitive advantage. In addition, these entrepreneurial
values and attitudes would encourage employees to explore and acquire knowledge,
disseminate that knowledge, and implement it within the organization to achieve the
organizational goals.
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Thirdly, the healthcare organization should implement management controls
and information systems that can help to manage and control the external and internal
knowledge resources, which can be used to introduce new processes, products, and
clinical services. Furthermore, knowledge resources can be utilized to enhance the
efficiency and effectivity of the organization’s current clinical operations.
1.4 Outline of the Dissertation
This dissertation document consists of five chapters:
Chapter 1: Introduction
This chapter provides a general overview of the dissertation. Sections include
an overview of the research topic, the study aims, objectives and questions,
contributions and limitations of the research, and an outline of the dissertation.
Chapter 2: Literature Review
This chapter provides a review of the relevant literature that relates to the
present study. It starts with a brief description of the healthcare industry. Then, it
reviews the various definitions, concepts and types of innovation, followed by a
discussion of innovation in healthcare. After that, the chapter discusses management
control systems concepts and uses, reviews the levers of control framework and
discusses the importance of each lever. The chapter also highlights knowledge
management and entrepreneurial orientation concepts and explores their significance.
Chapter 3: Theoretical Framework
This chapter highlights the theoretical framework of this study. It discusses
how dynamic capabilities can provide a useful framework to investigate innovation
management practices at the organizational level. Also, this chapter explores how
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dynamic capabilities were used to develop a conceptual framework that describes the
hypotheses and relationships between the uses of management control systems,
entrepreneurial orientation, knowledge management, and innovation performance.
Chapter 4: Research Methodology
This chapter begins by addressing all the research questions. The chapter
highlights the research paradigm which was adopted in this study, and the different
epistemological and ontological assumptions related to this paradigm. After that, the
chapter presents the research methods that were used in this study to collect data and
to test research hypotheses. It starts by addressing sample selection and data collection
techniques. Then it discusses the questionnaire design, the different research
instruments adopted, and the methods which were used. Finally, this chapter presents
the research analysis results including the measurement and structural models results,
and the findings of the hypotheses testing.
Chapter 5: Discussion and Conclusion
This chapter discusses the study results. It begins by addressing the study goal,
then addresses the hypotheses related to the relationships between the uses of
management control systems as a “control package” and innovation performance, both
directly and indirectly, in the context of entrepreneurial orientation and knowledge
management in the healthcare organizations in Abu Dhabi. In addition, the
implications for practitioners and academics are addressed in this chapter. Finally, the
study limitations are identified and future research suggestions are highlighted.
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Chapter 2: Literature Review
The purpose of this chapter is to review the relevant literature that relates to the
present study. This chapter starts with a brief description of the healthcare industry.
Then, it reviews the various definitions, concepts, and types of innovation, followed
by a discussion of innovation in healthcare. The chapter then discusses management
control systems concepts and uses, reviews the levers of control framework and
discusses the importance of each lever. The chapter also highlights knowledge
management and entrepreneurial orientation concepts and explores their significance.
Finally, healthcare innovation in the United Arab Emirates will be briefly addressed.
2.1 Healthcare
Healthcare is considered in many countries to be one of the largest economic
sectors (Ditzel, Štrach, & Pirozek, 2006). It is estimated that healthcare expenditure in
the world’s major regions will reach 8.7 trillion US Dollars by 2020, up from 7 trillion
US Dollars in 2015 (Deloitte, 2018). The consumption of healthcare services and
goods represents 8.9% of gross domestic product in 2016 (Deloitte, 2018). Spending
is anticipated to be driven by various factors: the expansion of developing markets,an
aging and growing population, technology and clinical advances, and rising labor
costs. Changing patterns of care, including the higher quality of services and an
increased number of patient visits, are major cost drivers. As healthcare costs increase,
insurance coverage and affordability continue to be problematic (Deloitte, 2018). Life
sciences companies, payers, and healthcare providers need to balance the adoption and
development of new treatments and medical technologies with their potential quality
and healthcare outcomes.
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Improving operating margins and financial performance is expected to
continue as a top issue in healthcare. Many private and public healthcare systems have
been facing rising costs, revenue pressure and declining margins for years. This trend
is likely to continue as funding limitations, infrastructure upgrades, increasing
demands, and technology and treatment advances strain limited financial resources
(Deloitte, 2018).
Healthcare organizations are adopting different strategies to confront rising
costs and decreasing profit margins. These strategies include:
•

Combining conventional staff planning with predictive analytics to enhance
efficiencies in workforce costs;

•

Finding contract labor alternatives; and

•

Revising revenue cycle strategies such as leveraging new analytical tools
and advanced technologies that help to enhance the processes and
operations in the organizations (Deloitte, 2018).

Other measures are also employed to improve profit margins, such as moving
patients to outpatient services, and reducing supply and administrative costs (Deloitte,
2018). Furthermore, healthcare organizations must increasingly operate as a
consolidated system, refine care delivery, achieve operational efficiency through
technology, and diversify their income streams beyond their core clinical activities
(Deloitte, 2018).
Hospitals are complex service organizations that provide an extensive and
open-ended range of services that both support and influence the quality of care
(Djellal & Gallouj, 2007). Healthcare organizations are facing many unique challenges
such as the complexity of the fundamental operating processes, dominant control of
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professionals over these processes, the diverse and sometimes conflicting targets
which are created by internal and external stakeholders, and an extremely politicized
environment (Abernethy, Chua, Grafton, & Mahama, 2006). Furthermore, healthcare
systems are dealing with ongoing challenges of treating and containing both chronic
and communicable diseases. Hospitals must align their strategies with the
demographic profile of their patients and take a closer look at their competitors in the
healthcare market to be able to survive in this competitive age (Drucker, 2002).
Today’s patients are better informed, more involved in and financially
responsible for their health care decisions. They also have higher expectations for the
services and products they receive. Increasingly, consumers are defining their ideal
health care experience beyond traditional clinical elements to include convenience,
amenities, and service. Providers, health plans, and governments are adapting to these
new expectations by focusing on consumer engagement strategies, cost transparency,
and service/product quality.
With the rapid increase in the number of hospitals and the aggressive
competition in the healthcare sector, hospitals’ top management are forced to look for
managerial solutions to streamline their operations to reduce cost, improve efficiency
and maintain a high quality of care (Cleven, Mettler, Rohner, & Winter, 2016).
Because of rising costs, hospitals face increasing regulatory and market pressure to
control expenditure. This pressure may necessitate changes to both accounting and
governance structures of hospitals and other healthcare organizations, and emphasizes
the need to adopt innovation in processes, structures, services, and technologies
(Cardinaels & Soderstrom, 2013).
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2.2 Innovation
Innovation is considered as a key factor to meet the twenty-first century’s
challenges in terms of economic sustainability and social change arising from
technological advances, globalization, and the global financial crisis (Cropley &
Cropley, 2012). Damanpour and Even (1984, p.393) define innovation as “those
changes that help organizations cope with environmental changes and uncertainties,
not only by applying new technology but also by successfully integrating technical or
administrative changes into their organizational structure that improve the level of
achievement of their goals”.
In contrast, environmental uncertainty is defined as the complexity an
organization faces in predicting the future as a result of changing conditions and
incomplete information which is caused by changing the political and economic
climate or the actions of regulators, customers, suppliers, and competitors (Dalkir &
Liebowitz, 2011; Germain, Claycomb, & Dröge, 2008). These writers argue that the
more dynamic and uncertain the environment is, the more crucial innovation becomes.
Sprinkle (2003) argues that the use of enabling systems in innovation can reduce
uncertainty and improve decision making. Organizations with higher innovativeness
will better respond to changing environments and may produce new capabilities that
allow them to achieve higher performance (Chen & Huang, 2009). Innovation is one
of the mechanisms to change an organization, whether by responding to external or
internal environmental changes or as a preventive action taken to impact the
organizational environment (Damanpour, 1991).
Innovation is further defined by West and Farr (1990, p. 309) as “The
intentional introduction and application within a role, group or organization of ideas,
processes, products or procedures, new to the relevant unit of adoption, designed to
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significantly benefit the individual, the group or wider society”. Prior literature has
suggested that innovation is a complicated process, and it often involves unintended
consequences (Anderson, Potočnik, & Zhou, 2014). Rogers (1995) argues that an
organization would be ready to adopt an innovative idea if they expect that this
adoption would give them a relative competitive advantage.
Innovation activities involve the cooperation between individuals who are
willing to apply and share their explicit knowledge—and possibly more significantly,
their tacit knowledge—that was gained through education and experience (Healy,
Cleary, & Walsh, 2018). Marginson (2002) found that employees are more likely to
participate in innovation activities if they sensed that their ideas are well received by
their managers.
The adoption of innovation is perceived to include development, generation,
and implementation of new ideas or behaviors (Damanpour, 1991). This type of
adoption is typically intended to promote effectiveness and performance in the
organization. Adoption of innovation is viewed as a process that facilitates innovation
implementation and continuing to use it (Damanpour, 1991). Innovation adoption
leads to changes in the organization’s function and structure; however, the level of
these changes is not equivalent for all innovations. Innovations can therefore be
categorized based on the number of changes they create in the organizational practices
(Damanpour, 1991).
2.2.1 Creativity and Innovation
An innovation process consists of two main activities: creativity and
innovation (Sarooghi, Libaers, & Burkemper, 2015). Creativity involves the
generation of useful and novel ideas, while innovation is the effective implementation
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and conversion of these ideas into new processes and products (Amabile, Conti, Coon,
Lazenby, & Herron, 1996; Sarooghi et al., 2015). The innovation process whereby
creative ideas are transformed into new processes, services, and products is
significantly influenced by variations in culture, organization, and external
environment (Sarooghi et al., 2015).
The successful creation of new business practices, services, and products
begins with an individual or team thinking up good ideas, and developing these ideas
further. The transformation of creative ideas into new processes or products is
considered as a central challenge in innovation management (Sarooghi et al., 2015).
What makes the process of transforming creative ideas into innovation so challenging
is the fact that creativity and innovation do not progress in a linear fashion, but rather
follow an uncertain path with, in many cases, undesired outcomes (Sarooghi et al.,
2015). In addition, the translation of creative ideas into innovations includes two
different and even opposing processes: idea generation and idea implementation
(Sarooghi et al., 2015).
The process of generating creative ideas and their implementation is
characterized by tensions, paradoxes, and dilemmas (Sarooghi et al., 2015). For
example, idea generation entails experimentation, challenging the common
assumption, and disrupting routines, and is linked with exploration activities (March,
1991). On the other hand, idea implementation requires routine execution, efficiency
and goal orientation, and is closely associated with exploitation activities (March,
1991).
Individual and team creativity form the starting point for innovation, while
successful innovation depends on other factors such as organizational processes
(Amabile et al., 1996). Creativity and innovation in the organization have gradually
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become important determinants of organizational success, performance, and long-term
survival (Anderson et al., 2014). As firms try to harness the suggestions and ideas of
their employees, it is clear that the process of idea generation and implementation has
become the foundation of distinct competitive advantage (Anderson et al., 2014).
Creativity and innovation can occur at the individual, group/team, and organizational
levels, and can lead to significant benefits at one or more of these levels (Anderson et
al., 2014).
Organizational and top management encouragement has been found to be a key
motivation for creativity within the work environment, and to providing the employees
with the belief that they can make decisions and choices regarding their actions within
defined boundaries (Amabile et al., 1996). Encouraging risk-taking, acknowledging
creative thoughts, supporting collaboration, providing explicit instructions, and
valuing creativity and idea generation are all aspects of organizational encouragement
required to simulate creativity (Amabile et al., 1996). As a result, organizations that
are looking to promote creativity should create information-based processes which can
encourage and support creative behaviors. Empirical support from the literature
provides evidence that information-exchange is vital to firms who are looking to
achieve increased creative ideas generation (Gong, Cheung, Wang, & Huang, 2012).
However, the link between creativity and innovation does not guarantee a
successful translation. To achieve innovation at the cultural and organizational levels,
creativity must be stimulated at the individual and team levels (Werner & Tang, 2017).
Cultural, environmental, and organizational factors in the managerial practices should
be considered carefully in order to transform creative ideas into successful innovation
(Werner & Tang, 2017). At the organizational level, team creativity is more relevant
and responsible for work performed in the organization. However, team creativity is
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not that simple and requires management measures to be redesigned taking into
account relational and organizational factors (Werner & Tang, 2017).
An organization with a high capacity to innovate is believed to have the ability
to convert employees’ ideas into services and products that are designed to match the
customer needs. This conversion can be achieved by adopting new administrative
practices, new technology implementation, and building new products and services
(Zaugg & Thom, 2003). Furthermore, these organizations are able to achieve corporate
renewal, develop a competitive advantage, and achieve higher performance levels
(Hurley & Hult, 1998).
Innovation affects how strategy should be developed to ensure attention to new
products or services, and how technologies and structures should be employed
(Chenhall & Moers, 2015). Innovation can take place in three broad areas: process,
product, and organization. Innovation is a process, service, system or device that is
perceived to be new to individuals, organizations, an industrial sector or society
(Rogers, 1995). Organizational innovation combines the implementation and
development of products, systems, ideas, and technologies (Damanpour, 1991).
Firms must increase their knowledge base to adapt to new products and
technologies, and they need to transfer their knowledge to all employees (Damanpour,
1991). Damanpour (1991) argues that based on the firm’s internal determinants, the
type of innovation can involve process, product, and technical innovation. These
internal determinants can include knowledge resources, management systems, and
norms and values (Damanpour, 1991). External determinants include technology,
customers, and competitors. An innovation performance can be measured usually by
evaluating the number of newly approved projects, published reports, and patents
obtained (Damanpour, 1991).
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Prior literature has argued that it is important to differentiate between the types
of innovations in order to understand the firm’s adoption behaviors and recognize the
innovation determinants in these firms. Among several classifications of innovation
discussed in the literature, three have gained more attention. The innovation types are:
administrative and technical, product and process, and radical and incremental
(Damanpour, 1991).
2.2.2 Administrative and Technical Innovation
Administrative innovation refers to the changes in administrative processes or
organizational structures such as personnel recruitment, resources allocation, and the
structuring of tasks, authority, and rewards (Asgarian, 2012). This type of innovation
is employed when firms adopt innovations that include the implementation of new
methods for decision making, or distributing responsibilities among staff and between
firm activities and units. In addition, it covers new concepts for the structuring of
activities such as executing new organizational models, which convert the initiatives
to manage the organization’s knowledge into its employees’ daily routines (Asgarian,
2012). Administrative innovations include administrative processes and organizational
structure; they are related directly to organizational management, and indirectly to
necessary work activities (Damanpour, 1991).
In contrast, technical innovations involve services, products, and production
process technologies. They are concerned with process, product, and essential work
activities (Damanpour, 1991). Technical innovation has become progressively more
complex, costly and risky due to intense competition, rapid and radical technological
changes, and changing business processes (Griffin, 1997). Adoption of technological
innovation depends on the willingness to try new production systems, processes, and
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methods (Rogers, 1995). The differentiation between technical and administrative
innovation is significant because it involves a more general difference between
technology and social structure. Technical and administrative innovations potentially
affect the decision-making processes, and jointly they could lead to changes presented
in a wide range of organizational activities (Damanpour, 1991).
2.2.3 Process, Product, and Organizational Innovation
Process innovation entails improving and creating new methods of production
and services, and the adoption of new components to the organization’s processes such
as task specifications, equipment, and information flow (Damanpour, 1996). By
aligning resources and capabilities, process innovation could enhance the management
systems by improving processes, products, and technologies which may reduce or
eliminate redundancies and problems (Asgarian, 2012). Process innovation involves
examining the improvement possibilities of the technologies used to create and
produce the organisation’s products and developing tools to deploy these
improvements.
In contrast, product innovation refers to the development and introduction of
new products to the market, or the improvement of an existing product in terms of
appearance, quality or function (Asgarian, 2012). Product innovation is considered an
organizational learning process and may support innovation efficiency and
effectiveness. Product innovation can be triggered by internal factors such as company
values, management and human resources, and technology (Asgarian, 2012). External
factors such as competition, customers, and external environment and culture may also
stimulate product innovation. Product innovation is perceived as a planned process
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that exploits existing knowledge obtained from practical experiences to develop new
products that fulfill the needs of customers and end users (Asgarian, 2012).
Organizational innovation refers to the development of new services, products
or administrative systems, and is emerging as an important source of sustainable
competitive advantage (Hurley & Hult, 1998). An organization's innovativeness is
closely associated with its ability to utilize its knowledge resources (Subramaniam &
Youndt, 2005). Organizational innovation can enhance the firm’s performance by
improving workforce satisfaction and productivity, and reducing administrative costs
(Meroño-Cerdán, & López-Nicolás, 2017).
Damanpour (2010) argues that process innovation is usually followed to reduce
delivery time and operational cost, while product innovation is pursued to react to
customers demand for new products, or top management's desire to capture new
markets. Kotabe and Murray (1990) advocate that both process and product
innovations are sources of long-term competitive advantage, and that firms should aim
to reduce the innovation lead time.
Innovation studies suggest that different types of innovation may have various
innovation goals because of differences in innovation forms and operating
environment. The organization is likely to have a specific goal for each type of
innovation. For example, process innovation goals include objectives such as
reduction in labor cost, and use of materials and energy, while product innovation
goals are to improve product quality, replace old products, increase market share, and
enter new markets (Meroño-Cerdán, & López-Nicolás, 2017). Process, product, and
organizational innovation are more likely to co-exist in service organizations than in
manufacturing organizations (Meroño-Cerdán, & López-Nicolás, 2017).
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2.2.4 Disruptive and Non- Disruptive Innovation
Innovation can be categorized as disruptive or non-disruptive in terms of its
impact on stakeholders. Non-disruptive (also called incremental) innovation refers to
an innovation that adds improvement on something that already exists, to expand
opportunities and to resolve existing problems (Luecke and Katz, 2003).
Koberg, Detienne, and Heppard (2003) define incremental innovation as those
innovations which have relatively low impact, comprising the following broad
categories: personnel-related (e.g. innovations in training policies, selection and
human resource practices); process (e.g. new techniques of manufacturing or
production); procedural (e.g. management-determined innovations in procedures and
rules); and structural (e.g. changes to facilities and equipment, or new methods in
which the organization’s units are structured).
In contrast, disruptive (also called radical) innovations refer to innovations that
drastically change the old systems, create new markets, and deliver dramatic value to
stakeholders who successfully implement and adapt to the innovation (Luecke and
Katz, 2003). Koberg et al., (2003) define radical innovation as strategic changes in
markets, products, services, and technological discoveries employed to create a
product or render a service founded on significant innovation. Radical innovations
encompass technological advances so significant that no increment in efficiency,
design, or scale can make older technologies competitive (Koberg et al., 2003). They
permit markets and industries to transform, emerge, or disappear (Koberg et al., 2003).
The significance of the differentiation between incremental and radical innovations
also depends on the potential distinctive contribution of the two types to their
effectiveness in the adopting organization (Damanpour, 1991).
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2.2.5 Exploration and Exploitation Innovation Strategies
Innovation literature has distinguished between exploitation and exploration
strategies based on the allocation of resources (Bedford, 2015). Exploration refers to
experimentation with new possibilities, while exploitation refers to classification and
extension of existing resources and competencies (March, 1991). Since exploitation
and exploration are fundamentally different in structures and routines, firms generally
need to choose one or the other method (Bedford, 2015). Some firms, however, attempt
to achieve exploitation and exploration at the same time. These different innovation
approaches create variability and competing tension denoted by the term
“ambidexterity” (Bedford, 2015). Innovation ambidexterity refers to the tendency to
translate exploration and exploitation competences into both incremental and radical
innovations. This is difficult to achieve, because managers are inclined to make
decisions that favor one goal over the other (Bedford, Bisbe, & Sweeney, 2018).
Exploitation and exploration are radically different modes of innovation and
learning (March, 1991). Exploitation involves improvement, selection, efficiency,
implementation, execution, and production. In contrast, exploration includes
experimentation, flexibility, search, risk-taking, variation, innovation and discovery
(March, 1991). The objective of exploitation is to increase the efficacy of systems and
processes by leveraging knowledge gained through the repetition of routines, and
through continuous modifications that organizations make to increase the proficiency
and reliability of tasks (Bedford, 2015). Exploration, in contrast, entails the search for
opportunities in emerging markets and the development of radical technologies. This
requires firms to follow radical innovation strategies to obtain competencies and utilize
the acquired knowledge (Bedford, 2015).
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Despite the fact that exploitation and exploration present contradictory forces
in the organization, both are still important for long-term survival (March, 1991).
Organizations focusing on exploitation at the expense of exploration risk becoming
trapped when the environmental conditions change, while those focusing on
exploration at the cost of exploitation often don’t succeed in developing the
appropriate competencies to capture advantages (Bedford, 2015).
Researchers attempting to examine how balance can be achieved between
exploitation and exploration present two main adaptive strategies: ambidexterity and
punctuated equilibrium (Bedford, 2015). As mentioned above, ambidextrous
organizations try to obtain both radical and incremental innovation objectives by
following a strategic plan that necessitates learning new competencies while at the
same time optimizing existing competencies. However, organizations that try to grow
competencies in both exploitation and exploration simultaneously frequently
experience problems in delivering actual service and product innovations successfully
(Bedford et al., 2018). Without the implementation of processes and structures to
promote these tendencies, organizations are more likely to fail to accomplish planned
ambidexterity results (Bedford et al., 2018).
Employees’ perceptions of the importance of innovation and the interactions
of the context with innovation also effect the innovation process (Lee & Hong, 2014).
Innovation in complex contexts such as healthcare can have multiple and even
opposing effects (Ingerslev, 2016). In the following section, innovation in the
healthcare context will be reviewed, and some implementation challenges will be
discussed.

27
2.3 Innovation in Healthcare
Healthcare innovations are held to be the driving force in achieving a balance
between quality and cost containment in the healthcare sector (Omachonu &
Einspruch, 2010). Innovation is believed to be a vital element of competitive survival
and business productivity (Omachonu & Einspruch, 2010). Omachonu and Einspruch
(2010, p.5) defined healthcare innovation as “the introduction of a new concept, idea,
service, process, or product aimed at improving treatment, diagnosis, education,
outreach, prevention and research, and with the long term goals of improving quality,
safety, outcomes, efficiency, costs and performance”. Based on this definition,
innovations in hospitals can be broadly categorized as either medical innovations or
administrative innovations. In addition, it has been argued that administrative
innovation demonstrates a greater impact on quality of care than medical innovation
(Wu & Hsieh, 2011).
The need for innovation has become crucial to improve the quality of care as
healthcare organizations search for mechanisms to control health care spending,
address the skilled professionals’ shortage, tackle the growing needs of an aging
population, and respond to a more informed, sophisticated, and demanding consumer
base (Omachonu & Einspruch, 2010).
Moreover, hospitals increasingly need to offer healthcare services which
conform to the patient needs. Innovation enables hospitals to respond to the patients’
requirements and demands and has an important effect on the quality of the service
(Wu & Hsieh, 2011). In their study about understanding the relationship between
hospital innovation and customer-perceived quality of care, Wu and Hsieh (2011) have
found a positive relationship between hospital innovation and quality of care.
Similarly, Irwin, Hoffman, and Lamont (1998) investigated the relationship between
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organizational performance and technological innovation. They found a positive and
significant relationship between the acquisition of medical technological innovation
and hospital financial performance, and the relationship was found to be strongest
when the hospital's medical technologies were simultaneously valuable and rare.
Omachonu and Einspruch (2010) divided innovation in healthcare into
operational and environmental dimensions. Both dimensions are critical and can affect
the introduction of innovation in healthcare. The operational dimension includes the
clinical outcomes, efficiency, effectiveness, an aging population, shortage of doctors
and nurses, patient satisfaction, profitability, enhanced quality, and cost containment.
The environmental dimension includes physician acceptance, the complexity of
innovation, regulatory compliance, partnerships and collaborations, and organizational
culture. The literature on organizational innovation emphasizes the importance of
organizational culture as a major determinant in innovation performance (Prajogo &
Ahmed, 2006). One of the emerging innovations in healthcare is Artificial Intelligence
(AI) which we will discuss briefly in the next section.
2.3.1 Artificial Intelligence in Healthcare
Artificial intelligence (AI) is an emergent technology with the power to
transform conventional industries. Artificial intelligence applications include
automated manufacturing, banking, healthcare, advertising, and autonomous
transportation. In healthcare, artificial intelligence is emerging as both a productive
and disruptive innovation across different disciplines (Thompson et al., 2018). An
objective of artificial intelligence is to simulate human cognitive functions. It is
causing a paradigm shift in the healthcare systems and delivery, driven by increasing
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availability of medical data and rapid progress of analytics tools and techniques (Jiang
et al., 2017).
The application of artificial intelligence in healthcare has two branches: virtual
and physical. The virtual part is illustrated by machine learning that is performed by
mathematical algorithms that enhance learning through experience. There are three
types of machine learning algorithms: (i) supervised (prediction based on previous
experience), (ii) unsupervised (ability to find patterns), and (iii) reinforcement learning
(using sequences of punishment and rewards to formulate strategy for operation in
particular problem spaces) (Hamet & Tremblay, 2017). Artificial intelligence uses
complicated algorithms to learn from a large amount of clinical data, and then use the
attained insights to help clinical practice. It has the ability to self-correct and enhance
its accuracy based on feedback (Jiang et al., 2017). Artificial intelligence can discover
relevant clinical information buried in a massive amount of data, which can help in
making optimal clinical decisions (Jiang et al., 2017). AI can also use various types of
medical data: unstructured and structured (Jiang et al., 2017).
Machine Learning (ML) and natural language processing can assist in
automatic information retrieval and systemic searches across multiple data sources for
diagnostic support systems and truly smart clinical decision-making (Mehta &
Devarakonda, 2018). Machine learning attempts to cluster a patient’s traits and deduce
the probability of the disease outcomes. The machine learning module analyses
structured data, such as imaging and genetic data. In addition, a natural language
processing module can extract information from unstructured data such as medical
journals and clinical notes to enrich and complement structured clinical data. The
natural language processing module aims at transforming texts into machine-readable
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structured data, which can then be analyzed by machine learning modules (Jiang et al.,
2017).
The second type of artificial intelligence application in healthcare includes
medical devices and sophisticated robots taking part in the delivery of care. One such
promising application is the use of robots as a companion for the aged suffering from
cognitive decline or limited mobility (Hamet & Tremblay, 2017). Artificial
intelligence is also boosting molecular medicine and genetics by providing learning
algorithms and knowledge management (Hamet & Tremblay, 2017).
Artificial intelligence can help physicians to make better clinical decisions and
could replace human judgment in certain areas in healthcare such as radiology (Jiang
et al., 2017). AI can help doctors by providing them with up-to-date medical
information from clinical practices, textbooks and journals in order to deliver better
patient care. Moreover, AI can assist in reducing the unavoidable therapeutic and
diagnostic errors in human clinical decisions (Jiang et al., 2017).
Major healthcare areas that use artificial intelligence applications include
neurology, cardiology, and cancer (Jiang et al., 2017). Diagnostic Radiology,
oncology, and pathology are primarily built around the processing and interpretation
of complex medical images, where the role of AI is increasingly seen as both a benefit
and a threat (Thompson et al., 2018). The Watson system which was released by IBM
is one of the most promising AI systems in the healthcare field. The system includes
both machine learning and natural language processing modules and has produced
promising results in oncology applications (Jiang et al., 2017). For instance, 99% of
the treatment decisions from Watson in cancer research are matching the physicians’
recommendations. In the genetic diagnostic analysis, Watson was able to identify the
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rare secondary leukemia caused by myelodysplastic syndromes in Japan (Jiang et al.,
2017).
Artificial intelligence is also used to enhance organizational performance by
supporting employees to acquire, share, and implement their collective knowledge to
take the best decisions in real time (Hamet & Tremblay, 2017). There is compelling
evidence that artificial intelligence will change the healthcare industry over the coming
years by enhancing treatment capabilities, treatment capacity and safety, with
significant consequences for patients, providers and the healthcare system as a whole
(Thompson et al., 2018). But significant efforts are needed from the information
technology industry and academia to achieve targeted efficacy and minimize cost
(Hamet & Tremblay, 2017). Future artificial intelligence applications are likely to be
constrained in value and scope and could be controlled by external and internal factors
(Thompson et al., 2018).
2.3.2 Innovation Challenges
Another critical factor which has been recognized as an antecedent of
innovation is knowledge management. This provides a framework for management to
develop and enhance their organizational capability to innovate (Nonaka & Takeuchi,
1995). In the same context, Cohen and Levinthal (1990) label this framework as
“absorptive capacity”, which is defined as the organization’s ability to identify the
value of new knowledge and external information, and to assimilate and implement it.
This ability is crucial in determining innovative performance. In addition, absorptive
capacity can support firms to acquire, assimilate, transform and exploit knowledge to
create dynamic organizational capability and sustain a completive advantage (Zahra &
George, 2002). Furthermore, Fichman and Kemerer (1999) argue that an assimilation
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challenge indicates a difference between the cumulative acquisition of knowledge and
its deployment patterns.
In order to maintain innovation behavior and knowledge sharing, healthcare
providers have to set strategic goals and encourage employees to share knowledge with
their colleagues by actively encouraging innovative behavior through social
interaction among their members (Lee & Hong, 2014). The organizational innovations
which encourage interaction and communication across the different departments in
the organizations are crucial elements to accelerate innovation in the healthcare sector
(Dias & Escoval, 2013). García-Goñi, Maroto, and Rubalcaba (2007) concluded that
different types of healthcare professionals in public healthcare institutions showed
varied attitudes towards innovation. They found that managers are more motivated to
innovate than the frontline employees, which could cause a delay in the adoption of
any innovation in the public health sector. Measures should be taken to reduce this gap
and increase motivation by interaction and co-production of innovation processes
between frontline employees and managers.
Diffusion of innovation theory proposes that innovation can be divided into
two parts: innovativeness, and capacity to innovate. Both can lead to better competitive
organizational learning (Thakur, Hsu, & Fontenot, 2012). Prajogo and Ahmed (2006)
examined the relationship between innovation stimulus, innovation capacity, and
innovation performance and tested their framework by using a survey among 194
managers of Australian firms. They found a significant relationship between
innovation stimulus and innovation capacity, and between innovation capacity and
innovation performance. Their findings indicate that high organizational innovation
performance can be achieved by developing behavioral and cultural innovative
practices in the organization, such as empowerment and involvement, which will lead
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to the development of organizational innovation capacity and the delivery of more
innovation outcomes. At the operational level, organizations need to stimulate and
enhance their employees’ knowledge and provide them with adequate means to
communicate and share the information which is one of the most essential tools of
creativity (Nonaka & Takeuchi, 1995).
Diffusion of innovations is a major challenge in healthcare organizations
(Berwick, 2003). Berwick argues that there are several success factors for the
dissemination of innovation in healthcare. These include formal mechanisms and
routines to identify and deploy changes, finding and supporting innovators and
encouraging creativity, and making early adopter activity observable using social
communication channels. Stakeholders’ involvement in the early stages of the
development process or in decision making can also improve innovation diffusion
(Thakur et al., 2012).
Ingerslev (2016) argues that framing change as innovation could lead to
unanticipated as well as unintended boundary crossing and boundary reinforcement.
This may lead to healthcare fragmentation despite the intended objective to create
more efficient services. Identifying an idea that becomes the starting point of a new
company, new product or a new process requires a motivational environment which
encourages creativity. Control systems such as setting targets and goals, measurement
of performance and reward schemes are important in this environment (Davila et al.,
2009).
Furthermore, innovation literature suggests that reward is necessary for
encouraging innovation. Angle (1988) argues that recognition of achievement is a
strong and important motivator. Creativity research has moved from concentrating on
individuals to focusing on the teams’ environment. This highlights a vital role for
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research into control systems. Where a team’s work occurs within an organization, the
environment is greatly influenced by control mechanisms (Davila et al., 2009).
Interpreting innovation as a process emphasizes the relevance of control systems to
manage it (Davila et al., 2009).
In his empirical work on organizational determinants of innovation,
Damanpour (1991) concluded that control could be detrimental to innovation.
Furthermore, control has been viewed as a barrier to innovation attainment efforts that
rely on motivation, experimentation, freedom, and flexibility (Davila et al., 2009).
Innovation is also linked with taking advantage of unpredicted opportunities,
new relationships, uncertain outputs, risk and the possibility of failure. Tools which
are designed to eliminate variation and control the formal routines have a minimal role
in these settings (Davila et al., 2009). In the next sections, management accounting
and control will be discussed.
2.4 Management Accounting
Management accounting refers to the identification, measurement, collection,
and reporting of information to assist managers in taking effective decisions (Hoque,
2002). Historically, management accounting had two main roles within the
organization: planning and control. Planning reflects attempts by management to
predict various possibilities and their probable consequences, while control aims to
ensure that future plans are actually achieved or changed as conditions dictate (Healy
et al., 2018). The main internal focus of management accounting practices is to
improve effectiveness and efficiency while maintaining control over the firm’s
activities. Such practices could simultaneously restrain the creation, facilitation, and
enablement of the different innovative capacities (Healy et al., 2018).
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Management accounting focuses on internal operational efficiency. The firm
is assumed to be operating in a relatively predictable setting with a clearly defined
organizational structure. Simple management accounting systems use single loop
feedback whereby actual results are compared with targets, and—if required—
corrective actions are taken or targets are changed (Chenhall & Moers, 2015).
Examples of management accounting systems include: budgeting, cost accounting,
variance analysis, and performance measurement (Healy et al., 2018).
More complex management control systems include, for example, budgets for
product planning and control where budgets are connected in supportive
complementary mechanisms with other controls. These controls could be operational
controls that include financial and non-financial information, capital investment
systems, and incentive systems with both subjective and objective measures and
informal personal controls (Chenhall & Moers, 2015). The use of accounting practice
can facilitate the creation of knowledge, leading to innovation and the potential of
future innovation. Once generated, innovation is subject to new forms of accounting
practices which add new things to it (Healy et al., 2018).
2.5 Management Control Systems (MCS)
Management control systems (MCS) include management accounting systems
and other controls. The definition of management control systems has developed over
the years, from a focus on formal and financially quantifiable information to help in
decision making, to include external information relating to customers, markets,
competitors, and non-financial information including predictive information,
production processes and a wide array of decision-making tools and informal social
and personal controls (Chenhall, 2003; Collier, 2005).
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Management control has been defined by Anthony (1965, P.17) as “the process
by which managers ensure that resources are obtained and used effectively and
efficiently in the accomplishment of the organization’s objectives”. In general, MCSs
are defined as “the formalized procedures and routines using information to maintain
or change patterns in organizational activity, and include formalized informationbased processes for environmental scanning, planning, cost control, budgeting,
resource allocation, competitor analysis, employee rewards, and performance
evaluation” (Simons, 1987, p.2). Management control systems refer to values, rules,
activities, systems and other practices which managers use to direct employees’
behavior (Malmi & Brown, 2008).
Simons (1995) interprets MCS as mechanisms used by senior managers to
effectively achieve their intended goals, while others have defined MCS as a
methodological use of management accounting systems in combination with other
types of control such as cultural and personal controls to achieve intended strategies
(Chenhall, 2003). A broader conceptualization of MCS incorporates the complete
strategic process that includes both strategy formulation and strategic implementation
(Ferreira & Otley, 2009).
The primary function of MCS is to measure progress towards achieving the
desired organizational goals, and to support in measuring efficiency, effectiveness, and
equity. In doing so, MCS captures financial and non-financial outcomes, providing
vertical links between strategy and operations, and horizontal links across the value
chain. In addition, it provides information on how the organization relates to its
external environment and its ability to adapt (Chenhall, 2003).
Antony (1965) outlined the classical view of control, dividing the realm of
control between operational control, management control, and strategic planning
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(Ferreira & Otley, 2009). However, this view resulted in a separation between MCS
and operational controls, and between MCS and strategic planning. Moreover, it
promoted a narrow interpretation of MCS which could not capture the richness of
issues and relationships associated with MCS design and use. More specifically, it
focused on formal accounting control without considering controls in a wider context
(Ferreira & Otley, 2009).
Management control systems have variously been classified in terms of longterm plans, strategic plans, periodic statistical reports, performance appraisal, annual
operating budgets, and policies and procedures (Collier, 2005). In addition,
management control systems have been expressed in terms of personnel controls that
affect a firm’s members by aligning organizational and personal objectives. These
“action controls” affect the firm’s members by suggesting actions to be taken, and
result in controls that affect the firm’s staff by measuring the results of their actions.
Furthermore, management control systems can be described in terms of objectives,
strategies and plans, incentive and reward structures, target-setting, and information
feedback loops (Collier, 2005).
Control in firms is mostly based on management control theory with its origins
in systems theory. Based on that theory, firms are objective-oriented, and control is
used to exploit resources effectively to achieve these goals by influencing behavior
within a certain environment (Collier, 2005). Control systems are mainly focused on
feed-forward and feedback processes, and minimizing performance gaps (Collier,
2005). Furthermore, control is defined by dictionaries as a means of regulation, a
means of restraining, the power of direction, and a standard of comparison checking.
Synonyms for control include exercising power of authority, managing, overseeing,
supervising, governing, and to curb, check, hold back, repress, command, steer, direct,
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call the tune, and dominate (Collier, 2005). Without exception these definitions
highlight the negative association of control which is restricting rather than enabling,
in which context control affects trust and social relationships (Collier, 2005).
A number of frameworks explicitly established the idea that controls can be
good or bad. Adler and Borys (1996) used the concepts of “enabling” and “coercive”
to distinguish the two. They argue that coercive controls are employed to impose
compliance where employees are expected to be irresponsible. In contrast, enabling
controls can increase technical efficiency by following best practices. Also, Ahrens
and Chapman (2004) believe that coercive controls are linked to adverse
consequences, while enabling controls are related to positive results. Previous studies
recognized two objectives of control: compliance and performance (Tessier & Otley,
2012). Control systems are, therefore, sets of controls established on these two overall
objectives, and each control can be employed for a different function (Tessier & Otley,
2012).
While the word “negative” has adverse implications for Simons, negative
controls are not viewed as bad controls, but instead are perceived to be as important as
positive controls (Simons, 1995; Tessier & Otley, 2012). The positive/negative
controls concept can be related to a more general notion labeled the dual use of control
which is gaining importance in the literature (Ahrens & Chapman, 2004; Mundy,
2010). The dual use of controls is mostly presented as competing uses that produce
dynamic tension in the organization (Munday, 2010; Tessier & Otley, 2012). Mundy
(2010) states that management control systems are used to enable employees to search
for new opportunities and overcome challenges, and also to exercise control over the
achievement of organizational goals (Tessier & Otley, 2012).
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There is an ambiguity in the literature on the dual use of controls that emerges
from the failure to understand the difference between employee perceptions of controls
and managerial intentions of controls (Tessier & Otley, 2012). Managerial intentions
refer to what managers are trying to achieve by using controls and is a design aspect
of MCS. In contrast, employee perceptions refer to employees’ interpretation of the
control’s objective and is not a design aspect of MCS (Tessier & Otley, 2012). While
negative and positive labels refer to an emotional response to controls, and restricting
and enabling labels refer to the dual use of controls, compliance and performance
labels refer to their objectives, whether it be the preservation of value and following
rules, or the value creation and achievement of organizational goals (Tessier & Otley,
2012).
Controls have been classified in different ways, such as formal and informal,
output and behavioral, administrative and social, strategic and operational controls.
Strategic control is concerned with formulating a competitive benchmark and using
non-financial performance measures to develop short-term performance indicators
which are linked to the achievement of long-term strategic goals (Langfield-Smith,
1997).
Management control systems become more complex when they have many
controls that are linked by different relationships that depend on their environmental
and organizational context. More complex MCS are used in ways that include
interactive processes between the different levels within the organization and enable
employees to handle work contingencies (Chenhall & Moers, 2015). The design and
use of complex MCS are affected by the structural arrangements, the strategy of the
organization, external environment, human resource concerns, and the technology of
the organization (Chenhall & Moers, 2015).
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There is a growing need for control systems in the organization to provide
additional information about the different operations (Simons, 1995). Widener (2007)
suggests that uncertainty is associated with an increased emphasis on control systems.
However, organizations that are operating in an uncertain environment should balance
their need for tight formal control with the flexibility required to allow them to adapt
to an uncertain and changing environment (Widener, 2007). Management accounting
can assist in the decision-making function by providing information and data to
minimize uncertainty. As a result, decision-makers can make better-informed action
choices (Abernethy et al., 2006).
The significance of the control function is based on the assumption that
employees will act in their own best interests, rather than acting in the organization’s
best interest. Thus, control systems are used by management to enhance the probability
that employees will perform in an expected manner, which will enable organizations
to achieve their goals effectively and efficiently (Abernethy et al., 2006). This will be
accomplished by providing significant information which can then be used to measure
and reward performance in the organization (Abernethy et al., 2006).
It is important to understand how controls are perceived by the employees,
since these perceptions could have a significant impact on their outcomes. This impact
depends on whether controls are perceived as the communication of limits and
constraints, or whether they are viewed as the communication of relevant information
enabling the employees to feel that they have a choice in their decisions (Speklé, Elten,
& Widener, 2017). There is now growing consensus that formal controls, when
designed in an enabling, facilitative and interactive way, will increase the
organizational capacity to obtain the benefits of innovation (Bisbe & Otley, 2004;
Jørgensen & Messner, 2009).
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When formalization of controls undermines employees’ commitment, fosters
dissatisfaction and limits creativity, employees will have little motivation to contribute
to complex tasks, environmental change, and innovation. However, formalization
appears to support innovation when it captures lessons from prior knowledge and
experience (Adler & Borys, 1996). Adler and Borys (1996) argue that formal
procedures, rules, and routines are considered as enabling if they allow employees to
deal with work processes and contingencies more effectively. On the other hand, the
coercive type of formalization is designed to force reluctant compliance and constrain
the recalcitrant effort.
The effectiveness—or not—of control systems stems from the assumption that
individuals will act in their own best interest rather than working towards the
organization’s goals. Controls are too frequently used by senior executives to coerce
individuals to achieve the organizational goals effectively and efficiently (Abernethy
et al., 2006).
2.5.1 Creativity and Control
One of the challenges in managing creativity and innovation is the tension
between the need for creativity and the need for control, combined with the balancing
of short-term benefits of incremental innovation with the long-term—and uncertain—
advantages of radical innovation (Werner & Tang, 2017). Though challenging,
empirical evidence supports the notion that high-performing firms can simultaneously
manage the existence of a creative, flexible system and structured control systems
(Werner & Tang, 2017).
Controlling and constraining work conditions are negatively associated with
creativity and innovation (Caniëls & Rietzschel, 2015). Social psychology and
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organizational behavior studies have concluded that creativity is achieved by enabling
the individual’s freedom over the work they do, while control hinders creative thought
and output (Speklé et al., 2017). It has been argued that management control practices
might actually restrict the organization’s abilities to be successfully involved in
innovation activities (Davenport, 2006; Marginson, 2002).
Organizational constraints may take different forms, including organizational
bureaucracies and limited resources such as time and money. The negative effects of
these constraints are mainly motivational—constraining employees’ autonomy—
which in turn inhibits intrinsic motivation, resulting in constrained creativity (Caniëls
& Rietzschel, 2015).
However, the lack of constraints could indicate the absence of clear goals and
more information processing demands, which may also affect organizational
performance negatively (Caniëls & Rietzschel, 2015). In contrast, the availability of
constraints may force the employees to use existing resources efficiently and
encourage them to find creative methods to adapt to the organization’s limited
resources (Caniëls & Rietzschel, 2015). Creativity can facilitate the adaptation
required to compete and survive in changing markets, while management control
enables goal alignment among the firm’s employees, and supports efficiency (Speklé
et al., 2017).
Recent management accounting studies have acknowledged a significant role
for management control systems in a highly uncertain environment, and provided
empirical support that management control systems positively affect creative
exploration and innovation activities in new product development and knowledgeintensive firms (e.g., Abernethy & Brownell, 1999; Ahrens & Chapman, 2004; Bisbe
& Otley, 2004; Davila, 2000). In addition, management accounting literature provides
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support for a positive impact of management control systems on creativity and
innovation (e.g., Abernethy & Brownell, 1999; Ahrens & Chapman, 2004; Bisbe &
Otley, 2004; Cardinal, 2001; Davila, Foster, & Li, 2009).
The reason for the conflicting findings from creativity and control studies is
that the outcome depends on how individuals perceive and experience management
controls (Speklé et al., 2017). An increasing number of studies argue that it is
important how a control is viewed, and that employee outcomes—such as creativity
and motivation—depend on whether controls are perceived as a means to
communicate limits and constraints, or whether controls are perceived as channels to
communicate important information and help employees believe that they have
freedom of choice in their actions (Speklé et al., 2017).
2.5.2 Management Control Systems and Innovation
Interpreting innovation as a process emphasizes the importance of control
systems to manage it. Each of the different innovation processes has to be dynamically
managed and must employ control systems to achieve that (Davila et al., 2009).
Moving from an idea to a finished product requires a different set of controls (Davila
et al., 2009). Control offers stable yet adaptive mental models and a framework that
enable communication between the employees. Control also supports the aligning of
goals in the context of new information that facilitates quick reaction. It balances the
freedom required for creativity with the flexible order which is required to move from
an idea to value creation (Davila et al., 2009).
In general, there are two opinions concerning the relationship between
innovation and control systems. Traditionally, control systems have been perceived as
a hindrance in the innovation environment. Studies have concluded that the role of
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control systems on innovation should be minimized, yet the possible effects of control
systems on product innovation have largely been ignored in innovation management
literature (Albayati, Alaudin, & Abas, 2018). This implies that management’s use of
control systems may not be linked to the success of product innovation. In addition, a
number of studies on management accounting, control and innovation suggest that the
application of control systems in innovation is not useful (Albayati et al., 2018; Bisbe
& Otley, 2004).
On the other hand, more recent studies have argued that management control
can positively impact innovation (Bisbe & Otley, 2004; Speklé et al., 2017). There is
now growing consensus that formal controls, when designed in an enabling, facilitative
and interactive way, will increase the organizational capacity to obtain benefits from
innovation (Bisbe & Otley, 2004; Jørgensen & Messner, 2009).
Hartley (2013) claims that not all innovations are useful or result in
improvements. Innovative efforts could fail, or can lead to unanticipated results which
may be beneficial or detrimental. Managers should not presume that intentions to
innovate alone will lead to enhanced creativity and innovation. Therefore, managers
need to implement the appropriate systems to encourage creativity and innovation.
Innovation initiatives tend to be determined by employees' knowledge, expertise, and
commitment as critical factors in the value creation process (Youndt, Snell, Dean, &
Lepak, 1996).
The consensus view of all these models is that innovation does not just happen,
and it is not inevitable, nor does it just take place on an entirely unpredictable basis.
This implies that at the firm level, systems that ensure efficient control of the processes
followed need to be established. Equally important is to monitor the company’s
progress to ensure that creative use of their limited resources is fostered (Davila et al.,
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2009; Simons, 1995). This raises the question of what the most appropriate system is
to encourage innovation and creativity.
2.5.3 Performance Measurement Systems
One component of Management Control Systems is the Performance
Measurement System (PMS). This is a set of metrics used to quantify actions and could
be financial or non-financial, short or long term, internal or external (Neely, Gregory,
& Platts, 1995). Performance measurement systems are collections of performance
indicators that managers use to evaluate their own or their unit’s performance, or the
performance of their subordinates (Tuomela, 2005). Information derived from
performance measurement systems can also be used for resource allocation and
coordination, business evaluation, and early warning identification (Simons, 1995).
The objectives of organizational performance can be classified as strategic or
operational (Tessier & Otley, 2012).
Strategic performance controls are used to ensure that the implemented strategy
is suitable and is thus focused on the performance of the strategy. At the operational
level, performance measurement systems are focused on critical performance
measures to ensure strategy achievement (Tessier & Otley, 2012).
In the view of Ferreira and Otley (2009), performance management systems
evolve formal and informal processes, systems, mechanisms and networks used by
firms for communicating the key goals and objectives created by management. They
support the strategic process and current management through planning, measurement,
analysis, rewarding, control and broadly managing performance. PMS also facilitates
and supports organizational learning and change. These authors used the term PMS to
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incorporate more general processes, formal mechanisms, systems and networks used
by the organization, as well as informal controls.
Ferreira and Otley (2009) argue that the performance management system can
provide a tool which researchers can use to explain the structure and use of the control
package employed by managers and designed to make sure that the firm’s plans and
strategies are effectively implemented.
The literature in management accounting (MA) emphasizes the significance of
performance measurement systems for organizations engaged in innovation (Chenhall
& Moers, 2015; Davila et al., 2009). By integrating a broad set of financial and nonfinancial measures, PMS is able to present a broader range of activities and longer time
horizons typically linked with innovation (Bedford et al., 2018). This promotes the
attainment of innovation goals by increasing the related information available for
managerial decision-making (Bedford et al., 2018).
A number of studies in this area have focused on how a PMS is designed and
used when managers deal with a consistent set of innovation priorities (Bedford et al.,
2018; Bisbe & Otley, 2004), and the positive influence achieved (Bisbe, & Malagueño,
2015; Chenhall & Moers, 2015; Davila et al., 2009). While these studies consider
performance measurement systems to be fundamental to achieving successful
organizational innovations, little is known about the role of PMS in enabling managers
to effectively attain a balance between competing exploration and exploitation
objectives (Bedford et al., 2018).
Studies have highlighted the relevance of different uses of PMS to improve
innovation, by examining how managers use them in an enabling and interactive
manner (Bisbe & Otley, 2004; Henri, 2006; Simons, 1995). These studies indicate that
PMS’s relevance to innovation is not exclusively a function of its information
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attributes and configurations but is also contingent on whether and how managers use
this information (Bedford et al., 2018).
Bedford et al. (2018) provide empirical evidence on the extent to which one
design attribute of performance measurement systems (i.e., balance of performance
measures) and one attribute associated with the use of performance measurement
systems jointly contribute to producing cognitive conflict. They provide evidence on
the extent to which cognitive conflict is related to the attainment of exploration and
exploitation innovation outcomes.
Many innovation measures that are integrated into PMS (e.g., number of new
products, return on innovation investment, patent filings, time-to-market) encapsulate
efforts towards achieving different types of innovations (Bedford et al., 2018). When
examining the relationship between performance measurement systems and
innovation, arguably the most critical challenge to incorporating more complex
notions of control has been strategic performance measurement systems—e.g.,
Balanced Scorecard—and the implementation of the levers of control framework
(Chenhall & Moers, 2015). Davila, Foster, and Li (2009) argue that innovation can
benefit from tight and loose performance controls, to offer both direction and support
for it to happen. However, other scholars argue that the use of performance metrics
has the potential to generate tension, leading to reduced motivation, which could limit
the capacity for innovation to occur within the organization (Davenport, 2006;
Marginson, 2002).
As with many advances in MCS, these topics include organizational and
behavioral issues which are not included in the traditional performance measures,
which are typically based on standard financial performance metrics and single loop
feedback. It is worth considering how coordination and control of innovation can be
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achieved by communications to help in aligning innovation with strategy and
organizational purpose (Chenhall & Moers, 2015).
2.5.4 Management Control in Healthcare
Organizational and behavioral studies mainly perceive management
accounting and control systems in healthcare organizations as purposive, that is,
designed and used in order to enable decision making and/or to control behavior
(Abernethy et al., 2006). Decisions in healthcare organizations are particularly
complex. As such, management accounting and control studies in the healthcare
context have been motivated by the possibility of ‘dysfunctional behavior’ to happen
when these systems are used in such a setting (Abernethy et al., 2006).
The possibility for management accounting and control to lead to dysfunctional
behavior has also driven the research in other industries. But the particular
characteristics of the healthcare sector make it an ideal area to study how the use of
accounting systems can lead to unintended results, and to predict whether these
accounting systems will function effectively (Abernethy et al., 2006).
2.5.5 Management Accounting Innovations
Management accounting innovation is defined as the adoption of management
accounting tools and techniques that are new to the adopting firm (Naranjo-Gil, Maas,
& Hartmann, 2009). Increasing levels of technological change and competition have
motivated academic researchers and practitioners to focus their attention on
management accounting systems innovation (Naranjo-Gil et al., 2009).
Management accounting systems have been criticized for losing their
relevance; firms have become more interested in new methods and techniques that are
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supposedly more capable of supporting the implementation and development of the
firms’ strategies. While these techniques are considered necessary for the current
dynamic and complex business environment, evidence indicates that the adoption of
management accounting systems innovation still differs widely across different sectors
and organizations, and many organizations do not adopt these innovations despite their
apparent technical advantages (Naranjo-Gil et al., 2009).
The literature suggests that environmental and organizational contingencies
affect the degree to which firms will benefit from adopting innovative management
accounting systems. It assumes that the choice to innovate is based on a rational tradeoff between expected benefits and costs (Naranjo-Gil et al., 2009). Studies have
examined various management accounting system innovations such as Balanced
Scorecard, Activity Based Costing, and Benchmarking.
The Balanced Scorecard (BSC) is a performance measurement system that
supplements traditional financial measures with operational measures, thus providing
a broader understanding of the firm’s strategic performance (Kaplan & Norton, 1996;
Naranjo-Gil et al., 2009). These measures include a comprehensive set of current and
future performance indicators, which are believed to have practical applications in
industries— such as the healthcare industry—where performance is multi-faceted
(Kaplan & Norton, 1996; Naranjo-Gil et al., 2009).
Activity Based Costing (ABC) is a cost allocation technique that reacts to the
cost distortions caused by traditional product-costing systems by connecting resource
costs to the complexity and diversity of products, not just to the produced volumes
(Naranjo-Gil et al., 2009; Swenson, 1995). Consequently, Activity Based Costing
defines customers, distribution channels, suppliers, market segments, and brands. In
addition, activity drivers are recognized at various levels such as unit-level activities,
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product supporting activities, and facility supporting activities. Activity Based Costing
is supposedly helpful in complex organizations, where activities use different levels of
overhead (Naranjo-Gil et al., 2009; Swenson, 1995).
Finally, Benchmarking is a management technique that involves the adoption
of best practices and setting plans to obtain best practice performance levels (Elnathan,
Lin, & Young, 1996; Naranjo-Gil et al., 2009). Benchmarking functions internally by
helping firms to set desired objectives and goals, measure performance toward these
goals and accomplish them through continuous improvement. As a result,
benchmarking is a management accounting tool as it requires goal-setting based on
what is best in the field rather than on historical or average performance levels
(Elnathan et al., 1996; Naranjo-Gil et al., 2009).
2.5.6 Management Control Systems Package
In recent years there has been significant attention paid to the relationship
between management control systems and strategy. Contemporary organizations use
combinations or “packages” of management control systems in pursuit of their
strategies (Ahrens, 2018). Single MCSs such as budgets, strategic milestones, or
performance measurement systems do not act independently. They are part of a
complete MCS package, which contains not only formal MCSs but also informal
control elements such as corporate culture or shared values and beliefs (Strauss,
Nevries, & Weber, 2013).
Different MCSs will affect each other, and managers should ensure that the
function of one MCS is not negatively influenced by others, so that the demands of the
various organizational stakeholders are fulfilled (Strauss et al., 2013). The basic
understanding of MCS as a package is that a firm’s MCS is a collection or set of
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controls (Malmi & Brown, 2008). These sets can encompass formal controls that
consist of explicitly designed, written techniques and procedures such as budgets; as
well as informal controls that consist of unwritten social controls that are created and
derived from the organizational culture (Malmi & Brown, 2008).
Firms can implement various configurations of the MCS package to
accomplish their objectives and to align individual and organizational goals. An MCS
package is balanced if the interests of all stakeholders in the organization are met to
some satisfactory level (Strauss et al., 2013).
The motivation to study MCS as a package stems predominantly from three
reasons (Malmi & Brown, 2008). Firstly, MCS does not work in isolation. Prior studies
have investigated the formal parts of a firm’s controls such as budgets or incentive
systems, concentrating on single organizational controls and examining these in
isolation (Chenhall, 2003; Malmi & Brown, 2008). Consequently, they have ignored
other control settings which could result in contradictory findings (Malmi & Brown,
2008).
The second reason is that management accounting research has mainly
concentrated on formal accounting-based controls. As a result, our knowledge about
other types of control (such as administrative, informal or cultural controls) is still
limited, as is our understanding of their interactions with formal controls, and the
impact of various control packages on organizational performance (Malmi & Brown,
2008).
The third reason is that new accounting techniques, such as the Balanced
Scorecard, have a strong influence on the existing MCS components and on the other
parts that will be invented or introduced in the future (Malmi & Brown, 2008). Based
on the arguments of Malmi and Brown (2008), examining MCS as a package appears
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to take into account interrelations, and assists in preventing misleading analysis of
empirical findings (Strauss et al., 2013). When considering MCS as a package,
managers should make sure that the use of one component of the management control
system will not be affected negatively by other MCS components (Strauss et al., 2013).
The literature shows that high performing organizations are able to combine
MCS components successfully. Management control systems will improve the
strategic competitiveness of organizations if they focus on how strategies, goals and
operations are combined, and when they aim to provide an understanding of the value
chain interdependencies (Ahrens, 2018).
The MCS, then, should be customized to support the organizational strategy to
sustain a competitive advantage and higher performance (Simons, 1987). It has been
suggested by the contingency theory in accounting management that there are no
generally applicable management control systems. Instead, the selection of suitable
controls will be based on the organization’s specific conditions, whereby the main
contingent variable is organizational strategy which will influence the selection of
performance measures to be implemented (Otley, 1999).
An MCS has two interdependent and corresponding roles. It is implemented to
exercise control over organizational goals attainment, and also to enable the search for
opportunities and problem resolution (Mundy, 2010). These roles require a balance
between taking actions conforming to the organizational goals, while also granting the
employees adequate autonomy to make decisions (Mundy, 2010).
The controlling role of the MCS is concerned with formality, predictability and
efficiency to obtain the short-term goals which seek to prevent problems of
information asymmetry. The enabling role associated with transparency, adaptability,
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sharing of information and spontaneity aims to reduce uncertainty and enhance the
decision-making process (Mundy, 2010).
When integrated, the controlling and the enabling employment of an MCS
generates dynamic tensions that create distinctive organizational capabilities and
competitive advantage (Henri, 2006). However, Speklé et al. (2017) argue that tension
between creativity and control can coexist. Managers can design a control system
which promotes creativity in the organization, while at the same time providing
boundaries, information, and courses of action for matters that require creative
solutions, thus motivating employees to participate in creative thought where creativity
can flourish. Moreover, they argue that managers do not need to make tradeoffs
between whether they want a creative organization, or an organization characterized
by control. Instead, they can have both.
The management control literature is broad-ranging. This necessitates the
selection of a specific framework that can integrate the controlling and enabling
aspects to encourage innovation while sustaining the competitive advantage. Based on
this categorization, Simons’ (1995) Levers of Control (LoC) framework can be
suitable for this objective and in this context. The LoC framework involves the dual
use of the management control systems to enable creativity while at the same time
setting controls on employees’ behavior (Mundy, 2010, Simons, 1995). Empirical
studies in management and management control have implemented the LoC
framework to explain how an MCS can help the organization to achieve innovation,
learning and control simultaneously (Abernethy & Brownell, 1999; Bisbe & Otley,
2004).
The linking of particular uses to specific control mechanisms facilitates and
enhances the understanding of the design of management control systems. More
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specifically, the levers of control framework offers a typology for alternative
utilization of management control systems that are mostly perceived in the literature
as helpful and meaningful (Bisbe & Otley, 2004; Ferreira & Otley, 2009; Henri, 2006;
Widener, 2007). This feature is important, because the way the controls are employed
is key to demonstrate whether all control systems are used effectively, and to evaluate
the balance between negative and positive controls (Ferreira & Otley, 2009; Simons,
1995). In the next section, the Levers of Control (LoC) framework will be reviewed
and explored.
2.6 Levers of Control (LoC)
Simons (1995) developed the Levers of Control (LoC) framework to address
the question of how managers can combine innovation and control. The framework
starts from the principle that business strategy can be expressed by four interrelated
strategic variables. For a strategy to be implemented successfully, top management
must understand each of these four key strategic variables: risks to be avoided,
strategic uncertainties, core values, and critical performance variables. Managers
activate particular “levers” by drawing on the range of control practices and systems
at their disposal (Simons, 1995; Speklé et al., 2017).
Simons (1995) argues that the four levers of control are necessary to balance
strategic goals achievement and creative innovation in the organizations. As shown in
Figure 1, the four LoCs are: belief systems, boundary systems, measurement systems,
and feedback systems. These systems can be used in an interactive or diagnostic
fashion.
Simons argues that the four levers of control don’t operate in isolation, but
jointly as a system to produce a suitable control setting. He advocates that business
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strategy control is attained by integrating the four levers of control. Their potential in
executing organizational strategy doesn’t depend on how each is implemented alone,
but rather in how these levers complement each other when implemented
simultaneously.
As a system, the levers of control present both structure and autonomy support
(Speklé et al., 2017). Interactive and belief systems are considered as a positive or
enabling use of controls which provide autonomy support by enabling employees’
freedom of choice in making decisions and taking action (Simons, 1995; Speklé et al.,
2017).

Figure 1: Levers of Control framework (Simons, 1995)
In addition, belief and interactive control systems improve the level of
communication by promoting creativity and innovation between employees (Mundy,
2010). In contrast, boundary and diagnostic controls are considered as negative or
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constraining use of controls, which offer structure by imposing constraints on
inappropriate behaviors, defining clear expectations and targets, and monitoring
feedback (Simons, 1995; Speklé et al., 2017). Moreover, these controls place
restrictions on the areas in which employees can operate, and a strong weight is placed
on tracking and controlling performance to accomplish the firm’s goals.
Simons compares the concept of negative and positive controls to the yin and
yang forces of Chinese philosophy. Positive controls are the yang representing sun,
light, and warmth. They promote learning and provide guidance, motivation and
reward. By contrast, negative controls are the yin force representing cold and darkness.
They punish, coerce, prescribe and control.
The opposing forces of positive and negative controls need to coexist to
generate dynamic tensions which in turn ensure effective control (Tessier & Otley,
2012). Simons argues that the perception of positive and negative controls involves
several aspects where ideas of creativity, reward, learning and motivation are set
against ideas of punishment, coercion, prescription and control (Tessier & Otley,
2012). He also states that the basis of this contradiction is the idea that some controls
encourage creativity, while other controls ensure predictability.
The interaction between these negative and the positive effects produces a
dynamic tension between predictable goal attainment and innovation which is essential
to promote and control profitable growth (Simons, 1995). The tension between
punishment and rewards, between coercion and motivation, between learning and
control, and between guidance and prescription become creative tension that
simultaneously fosters both stability and change. The importance of each lever
depends on the implementation of the other three control levers, and in which targeted
outcomes require the simultaneous presence of opposing forces.

57
2.6.1 Belief Control Systems
Simons (1995, p.34) defines belief systems as “the explicit set of organizational
definitions that senior managers communicate formally and reinforce systematically
to provide basic values, purposes, and direction for the organization”, and which are
implemented to inspire and direct the search for opportunities (Mundy, 2010).
A belief system is conveyed through the statement of beliefs, mission
statements, and statements of purpose (Eldridge, Iwaarden, Wiele, & Williams, 2013).
In addition, it communicates core values to employees in the organization which
allows them freedom of behavior within the organization’s core values and mission.
When the workforce understands the organization’s vision, mission and core values,
they are better prepared to take appropriate decisions. Belief control encourages the
employees to take the initiative in making decisions, looking for opportunities, and
developing solutions to problems aligned with the firm’s values (Speklé et al., 2017).
These controls are usually broad and designed to reach different types of individuals
who are working in different departments. In order for belief controls to be effective,
employees should be able to see key values and ethics being endorsed by top
management (Baird, Su, & Munir, 2018).
Belief control encourages employees to engage in search and discovery without
stating the exact nature of the activities. Belief systems are critical to organizations
which are going through changes and uncertainties, such as when managers decide to
change or introduce new values and priorities (Bruining, Bonnet, & Wright, 2004). In
addition, they can be used to signal strategic goals to the employees, and enable them
to match their behavior to the planned outcomes (Mundy, 2010).
Belief systems provide employees with a stable environment and play an
important role in challenging ineffective organizational processes through the
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communication of values and assumptions (Simons, 1995). Moreover, they can
equally play a valuable role in knowledge-based organizations where organizational
success is reliant on providing an environment in which employees can work together
towards overall goals (Mundy, 2010). They are needed to clarify the level of
organizational performance, the expectations for managing internal and external
relationships, and to show the firm’s desired direction, typically as a balance between
innovation and efficiency (Chenhall & Moers, 2015; Simons, 1995).
2.6.2 Boundary Control Systems
Boundary systems are defined as “formal systems used by top managers to
establish explicit limits and rules which must be respected”. It is used to set the limits
on opportunity-seeking behavior and ensure compliance with the order (Simons, 1995,
p.39). Simons (1995, p.39) advocates that a boundary system “delineates the
acceptable domain of strategic activity for organizational participants”.
A boundary system communicates the actions that employees should avoid. Its
objective is to allow employees to innovate and achieve within certain pre-defined
areas, to define the parameters for innovation and efficiency, and to prevent employees
from wasting the organization’s resources by communicating to them those activities
considered acceptable and those deemed off-limits (Chenhall & Moers, 2015; Mundy,
2010).
Boundary systems are communicated by codes of conduct, rules, risk registers,
minimum standards and limitations (Eldridge et al., 2013). Any MCS that sets out
minimum standards or guidelines for behavior can be used by managers as a boundary
lever of control (Mundy, 2010). The boundary and belief systems are similar in that
they are both intended to motivate employees to search for new opportunities;
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however, the boundary system does so in a negative way through the constraining of
behavior, while the beliefs system does so in a positive way through inspiration
(Simons, 1995; Widener, 2007). It has been argued that boundary control systems can
act as social control (Tessier & Otley, 2012), while others define them as technical
controls (Mundy, 2010). Some believe that they are both (Adler & Chen, 2011;
Marginson, 2002; Simons, 1995). Boundary control systems can also function as
strategic boundaries delineating managers’ search for innovative ideas (Tessier &
Otley, 2012). As such, boundary control systems can be constraining or liberating
(Simons, 1995).
Tessier and Otley (2012) argue that there are different types of boundaries that
do not operate at the same organizational level. The first one is a strategic boundary
which enforces barriers to strategic opportunity search. This can be achieved by clearly
defining unsuitable domains for search opportunities, or by communicating a strategy
that specifies the direction of the organization which indirectly provides information
about the domains which should be avoided. Similarly, business conduct boundaries
are focused on operations. They are not related to strategic search, but rather are
concerned with forbidding certain behaviors regarding day-to-day operations such as
fraud, conflict of interest and other behaviors that violate laws. Accordingly, the two
types of boundaries represent the operations and strategic level of the organization.
2.6.3 Diagnostic Control Systems
Diagnostic and interactive systems are used for measurement and feedback;
however, the main distinction between them is how the information is used. Simons
(1995, p.60) defines diagnostic control systems as “the formal information systems
that managers use to monitor organizational outcomes and correct deviations from pre-
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set standards of performance”, which are employed to motivate, monitor, and reward
achievement of specified goals.
Diagnostic control systems are conveyed by quotas, profit plans, targets and
budgets (Eldridge et al., 2013). These systems typify the traditional use of an MCS in
which actions are taken to correct performance deviations (Mundy, 2010). For
instance, budgets and performance indicators can be used diagnostically to monitor
processes and results, to track progress toward goals, and to establish whether the
desired levels of performance are being achieved (Tuomela, 2005).
Employing diagnostic systems to monitor process could highlight problems
and motivate managers to achieve the organizational goals (Mundy, 2010). In contrast,
it could constrain innovation, creativity and opportunity-seeking behavior to ensure
the achievement of the predictable goals which are needed for the intended strategy
(Abernethy & Brownell, 1999). However, when objectives are unambiguously defined
and communicated to the organization’s members, they can assist in absorbing
uncertainties and direct the focus towards the planned outcomes (Bedford, 2015). By
making the processes and objectives transparent, diagnostic systems promote
commitment and actions toward desired results which may lead to enhanced
organizational performance (Adler & Chen, 2011; Widener, 2007).
Moreover, as diagnostic systems state only the goals without specifying the
procedures which should be followed, they provide enough room and flexibility for
the organization’s employees to experiment with gradual adjustments to the activities
(Adler & Chen, 2011). By focusing on clear objectives, diagnostic systems narrow the
area of exploration and increase the efficiency of solutions related to organizational
problems (Bedford, 2015). These systems also report information on critical success
factors and enable managers to benchmark against targets, which allows them to focus
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their attention on the underlying organizational drivers that must be monitored in order
for the firm to realize its intended strategy (Widener, 2007).
Following the traditional mechanistic control notion, the diagnostic use of
MCSs provides direction and motivation to achieve objectives by concentrating on and
correcting deviations from pre-set standards of performance (Henri, 2006). The
diagnostic use encompasses the critical performance factors to coordinate and monitor
the implementation of the pre-planned strategies, and focuses on mistakes and negative
variances, as well as triggering a reverse feedback signal to adjust the process (Henri,
2006).
Diagnostic use of an MCS is associated with tight control of strategies and
operations. These systems include financial targets, explanation of variance, strategic
action plans and comparison of final results with targets (Henri, 2006). Diagnostic use
of practices monitors organizational goals and corrects deviations from preset
standards, thereby helping in the efficient implementation of innovation (Chenhall &
Moers, 2015). For example, budgets are used diagnostically to observe the firm’s
compliance to strategies. They are also used in a management-by-exception way,
thereby giving senior managers' spare time to engage in more strategic activities, such
as developing innovation (Chenhall & Moers, 2015).
2.6.4 Interactive Control Systems
Interactive control systems are “the formal information systems that managers
use to personally involve themselves regularly in the decision activities of
subordinates”. These systems are used to stimulate organizational learning and
emergence of new ideas and strategies (Simons, 1995, p.96). Interactive control
systems can provide useful information and inputs to the innovation process and the
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formation of strategies. They can also provide a framework for debate, motivate
information collection outside the formal channels, and play a significant role in
challenging ineffective processes through the communication of values and
assumptions (Simons, 1995). In doing so, managers obtain access to local knowledge
that can be used to develop strategic plans (Ahrens & Chapman, 2004).
Interactive control communicates senior management’s concerns throughout
the organization. As a result, employees begin to be aware of possible threats and
potential opportunities and are inspired to be proactive in exploring new opportunities
and preventing threats (Speklé et al., 2017). Managers utilize plans, targets, and
indicators interactively by involving themselves in the decisions of subordinates,
focusing employees’ attention on critical areas, and actively engaging in dialogue and
discussion (Widener, 2007). These management activities activate a feed-forward
mechanism aligned with a more organic type of control and “double loop” learning
(Pešalj, Pavlov, & Micheli, 2018). When used interactively, management control and
performance management systems can help to develop and renew strategy (Abernethy
& Brownell, 1999; Mundy, 2010).
Any MCS that facilitates formal processes of debate can be used interactively.
Such a debate can be used to discuss and resolve problems, rather than to allocate
blame (Mundy, 2010). The aim of interactive systems is to discuss and question the
underlying assumptions that drive the organization’s activities and bring individuals
together with varied sets of information about the organization activities (Mundy,
2010). It is used by managers to indicate the organization’s priorities and trigger the
emergence of new strategies (Bisbe & Otley, 2004; Simons, 1995). These systems
require a significant amount of attention by managers in order for them to stay well
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informed about the strategic uncertainties which may impact the attainment of goals
(Bisbe & Otley, 2004).
The effect of interactive controls on the other levers is seen to contribute to a
unique organizational capacity on its own (Mundy, 2010). Moreover, the interactive
systems can contribute to promoting the development of innovation initiatives which
are transformed into improved performance (Bisbe & Otley, 2004). They have a
focusing role, and they can stimulate search and learning which can lead to new
emergent strategies (Tessier & Otley, 2012).
The LoC framework created a paradigm shift in management control literature
when it recognized interactive systems as a tool to engage the organization’s members
in the exploration of strategic uncertainties. This shift developed a new concept in the
control literature, the purpose of which is to create (rather than eliminate) the variation
required for innovation (Davila et al., 2009).
The interactive system provides additional support for the relevance of control
to innovation. The interactive use of MCS practices focuses attention on strategic
uncertainties and enables strategic renewal and innovation by stimulating dialogue and
debate throughout the organization (Chenhall & Moers, 2015). The best practices to
be used interactively must be simple to comprehend, implemented by both senior and
operational managers, and be able to promote optimized action plans (Chenhall &
Moers, 2015).
For example, budgets for profit planning to stimulate innovation illustrate a
perfect practice to be used interactively. They concentrate on changing customer needs
and competitive new product introduction. In addition, they are frequently the most
common MCS practice that links different levels of management in organizations
(Chenhall & Moers, 2015; Simons, 1995). Other control systems that can be used
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interactively are intelligence systems, brand revenue systems, project management
systems, and human development systems (Chenhall & Moers, 2015; Simons, 1995).
Interactive systems encourage the exchange of knowledge between the
employees at the different managerial levels and discuss the critical assumptions of an
organization’s current business model, while enhancing the process of ideas generation
(Davila et al., 2009). In his study about interdepartmental integration and its impact on
product development performance, Kahn (1996) emphasizes the importance of the
cross-departmental collaborations and interactions which can play a more critical role
in determining innovation performance than do interactions which only focus on
meetings and documented information exchange.
The concept of the interactive system has been the framework for various
survey-based studies. Abernethy and Brownell (1999) concluded that the interactive
use of budgets improved performance in the time of strategic change and uncertainties.
Bisbe and Otley (2004) used this system to study product innovation. They concluded
that interactive systems moderate the relationship between innovation and
performance.
Henri (2006) uses a survey research design to study the effect of interactive
systems on different organizational capabilities, including innovativeness and
entrepreneurial competency. Henri’s (2006) measures have been adopted by a large
number of studies that follow and focus on tracking progress towards goals,
monitoring results, comparing outcomes to expectations and reviewing key measures.
His findings were consistent with Simons’ framework, and interactive systems are
associated with enhanced innovativeness and entrepreneurial capabilities.
The interactive use of MCS is implemented to expand opportunity seeking and
learning throughout the organization, to encourage the development of new ideas and
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initiatives, and to focus on strategic uncertainties (Henri, 2006). Interactive use
demonstrates two characteristics related to organic controls: (i) free flow of
information and open communications channels, and (ii) loose and informal controls
representing norms of cooperation and communication (Henri, 2006).
2.6.5 Diagnostic and Interactive Uses of PMS
Simons (1995) differentiates between diagnostic and interactive control
systems by pointing out that the difference between the two control systems lies in
their use, rather than in their design. Diagnostic use entails objective setting,
measurement of outcomes, variance determination against pre-planned goals, and
feedback implementation to ensure that performance match expectations. Interactive
use of controls, on the other hand, emphasizes the management of strategic
uncertainties whereby managers at the different levels in the organization create action
plans for the future.
The tension between these levers is capable of balancing the tension between
efficiency and innovation (Healy et al., 2018). Moreover, evidence from the field
supports the idea that any control can be used diagnostically or interactively (Tessier
& Otley, 2012). Labels of “diagnostic” and “interactive” are no longer related to the
types of control system, but rather to the use of the control system (Tessier & Otley,
2012).
Diagnostic use of PMS supports the attainment of pre-established goals. It
represents a negative force that secures compliance with order and creates constraints
(Henri, 2006). It also provides a mechanistic approach to decision making which
causes lack of organizational attention to innovation (Henri, 2006). Diagnostic use of
PMS is implemented to signal when efficiency and productivity are dropping and when
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innovation has to be restrained by restricting risk-taking and creating boundaries
(Henri, 2006). As such, the diagnostic use of PMS is associated with highly structured
channels of communication and restricted flow of information.
On the other hand, interactive use of PMS supports the development of ideas
and creativity (Henri, 2006). Senior managers use interactive controls to change the
search routines, promote the emergence of new strategic initiatives and encourage
opportunity-seeking behavior (Simons, 1995). Interactive use of PMS can stimulate
information processing capacity and interactional needs which are required to foster
organizational capabilities (Henri, 2006). In addition, it allows top management to
send a signal that promotes and focuses organizational attention towards strategic
uncertainties, management preferences and organizational objectives (Simons, 1995).
Moreover, the integrative use within PMS can help senior management to
provide an interpretation of cause and effect relationships between objectives, strategy
and operations, and various aspects of the value chain (Chenhall, 2005). When PMS
is used interactively, PMS acts as an integrative liaison device that breaks hierarchical
and functional barriers to facilitate the flow of information (Henri, 2006).
Interactive use of PMS has the potential to direct organizational attention to the
particular strategic uncertainties for which knowledge must be generated and causeeffect relationships comprehended (Henri, 2006). In addition, by promoting
organizational debate and dialogue, and emphasizing information exchange,
interactive uses of PMS support the dissemination of knowledge, information
distribution and communication, expanding the organization’s information processing
capacity and encouraging interaction. Finally, interactive use of PMS provides a lever
for fine-tuning actions and analyses, and to modify strategy to adapt to competitive
market changes (Bisbe & Otley, 2004).
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Demartini and Mella (2013) examined the effect of performance management
systems on managers’ perceptions of satisfaction, the effectiveness of management
control and innovation performance. They conducted their study using a survey on
eighty-five managers working in the Italian healthcare industry. They concluded that
the control itself is not the barrier to innovation in organizations in general (and in
health organizations in particular). Instead, it is the diagnostic use of all PMS
mechanisms which restrains the interaction between the control systems and those
subject to the control, thereby limiting organizational learning and the probability of
creating and developing innovative solutions. Their empirical findings put forward that
the interactive—as opposed to diagnostic—use of performance management systems
enhances managerial satisfaction with the control system, and managerial perception
of effectiveness.
Widener (2007) found evidence of complementarity and interdependence
between all four levers of control, and that the full advantage of performance
measurement emerges when the levers are used interactively and diagnostically. In
addition, she recommends that managers should consider all four control levers when
designing a control system to improve its effectiveness, and thus convert it into
organizational performance.
2.6.6 Levers of Control and Strategic Objectives
Simons (1995) relates the control levers to certain strategic objectives. Kruis,
Speklé, and Widener (2016) advocate that if the organization is concerned with a
planned strategy, they should focus their attention heavily on diagnostic control,
concentrating on how they are performing in realizing their strategy, and monitoring
the implementation of the strategy according to plan. In contrast, if the firm focuses
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on strategy as a pattern, they should pay more attention to interactive control and focus
on identifying opportunities for emergent strategy.
Focusing attention on boundary control is concerned with strategy as a
position, ensuring that the strategy domain is strongly set, and that behavioral
misconduct is identified and handled within a code of conduct. Finally, focusing on
belief control is associated with a concern for strategy as a perspective. Senior
management needs to share the organization’s vision and establish it firmly throughout
the organization.
2.6.7 LoC Dynamic Tension
Many authors have examined the entire LoC framework (Kruis et al., 2016;
Mundy, 2010; Tuomela, 2005; Widener, 2007); others have chosen to focus only on
the diagnostic and interactive systems (see, e.g. Abernethy & Brownell, 1999; Bisbe
& Otley, 2004; Henri, 2006). There have been some efforts to improve the descriptions
of the interactive and diagnostic control systems, but boundary and belief systems have
received less attention (Tessier & Otley, 2012). As a result, there have been calls to
include all four levers, and to examine the levers of control framework in more depth
(Marginson, 2002; Mundy, 2010; Tessier & Otley, 2012; Tuomela, 2005).
Interactive and diagnostic control systems are potentially more appropriate in
the context of large firms. Neglecting the roles of belief and boundary systems can be
problematic in the case of small and medium enterprises, since these firms are less
likely to have the formal management control and performance management tools that
are used in diagnostic and interactive systems (e.g. strategic plans, budgets,
performance targets and indicators, and financial rewards). Instead, values and vision
(often communicated by the owner/manager) and the explicit identification of
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requirements and constraints are likely to be present and to play a significant role
(Pešalj et al., 2018).
One of the core arguments in the levers of control framework is that the four
levers work together to create an effective control environment. Simons (1995) argues
that the four levers are nested where belief and interactive systems define and expand
the opportunity space of the organization. In contrast, boundary and diagnostic systems
limit and focus attention on the strategic opportunities and domain. Underlying the
LoC framework is the concept of opposing forces that manage tensions between
empowerment and accountability, between freedom and constraints, and between
experimentation and efficiency (Simons, 1995).
Within this effective control domain, the workforce is empowered because they
believe they can engage in creative behaviors and take initiatives and actions. To
achieve this, the four levers of control have to be integrated. Simons states that the
power of the control levers does not lie in how each is used alone but rather in how
they complement each other when used together. This proposition implies that the
value of each lever depends on the implementation of the other three control levers,
and in which the targeted objectives entail the simultaneous presence of the negative
and positive forces (Speklé et al., 2017).
The four control levers are interdependent and have a more positive impact on
organizational performance when considered together than when developed and
utilized separately (Speklé et al., 2017; Widener, 2007). For example, empirical studies
indicate that belief systems positively impact the other three systems when effectively
deployed, as they tend to motivate individuals and provide broad guidance to search
for opportunities and improve current performance (Widener, 2007). In addition,
interactions between the four levers should be carefully examined as they may
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otherwise lead to tensions between securing the achievement of the organizational
goals (controlling), and looking for new opportunities and ways to improve and
innovate current practices (enabling) (Bisbe & Otley, 2004; Henri, 2006; Mundy,
2010; Kruis et al., 2016; Simons, 1995).
There is a limited number of studies that examine the four LoC systems
together. For Simons, it is necessary to include all four control systems to balance
strategic goals achievement and creative innovation in the organizations (Simons,
1995). The LoC framework incorporates the controlling and enabling utilization of
MCS and could be used to investigate concepts in dynamic and balanced tension which
are concerned with their usage (Mundy, 2010).
LoC systems can jointly create a dynamic tension between opportunistic
innovation and achievement of anticipated goals which is crucial for positive outcomes
(Simons, 1995). Such tension promotes the development of organizational capabilities,
entrepreneurship, innovativeness, market orientation and organizational learning
which can jointly contribute to the organization’s performance (Henri, 2006).
Simons (1995) argues that the four levers create tension in that two of the
levers—the beliefs and interactive control systems—create positive energy, while the
remaining two levers create negative energy. Henri (2006) empirically tested this
proposition. He argues that managers use performance measurement systems in both
a diagnostic and interactive manner to achieve the desired state of dynamic tension
that will enhance organizational capabilities. He found that together the two levers of
control result in dynamic tension that is positively associated with performance.
In contrast, Widener (2007) operationalizes dynamic tension as the influence
that one control lever has on another control. She argues that the interactive use of
performance measures affects the diagnostic use of these measures. She concludes that
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performance is improved when a package of controls including all four control levers
is used, which is consistent with Simons’ conceptualization that balancing of the four
levers promotes dynamic tension and subsequent performance. Widener’s study
provides evidence that the controls are positively related; however, she does not
provide evidence of the focus placed on the controls that attain this notion of balance.
Tuomela (2005) gives additional support for the argument that the four levers
of control should not be used individually but rather together as a system, and how
reliance on one of the levers will affect the other levers’ usage within the control
framework. Widener (2007) concludes in her study that the four control levers together
impact organizational performance more than the sum of each of the four levers as
individual practices. She shows empirically that the levers are related and
complementary. These complementarities promote dynamic tensions and unique
organizational capabilities (Henri 2006; Mundy 2010).
For example, the use of diagnostic systems can structure and facilitate
interactive discussions to create new strategies and solutions (Widener, 2007).
Boundary and diagnostic systems, on the other hand, mutually reinforce the
organizational guidelines and targets (Simons, 1995). Moreover, both controls provide
a structure which sets limits for acceptable behavior and provide feedback and goals.
Simons (1995) conceptualizes both of these controls (boundary and diagnostic) as a
negative force; however, their effect could be positive because employees are given
structure that influences feelings of competence through defining limits, setting of
goals and provision of feedback (Speklé et al., 2017).
Belief and interactive systems, on the other hand, promote innovation,
contribute to stability and improve employees’ commitment to the organizational
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vision (Bisbe & Otley, 2004). These systems help managers to communicate limits
around the potential strategic opportunities (Mundy, 2010).
Belief control systems can control both compliance and performance, while
boundary control systems are mainly focused on compliance. Boundary control
systems can be technical and social, while belief control systems are mostly social. It
has been argued that belief control systems can play a role in all the other three control
levers (Tessier & Otley, 2012). Organizations that attempt to change their strategies
initially rely more on belief and boundary controls to create a stimulus for the new,
emerging strategy and to set the domain boundaries and limits for the new strategic
goals (Kruis et al., 2016; Simons, 1995). In the next stage, these organizations
emphasize diagnostic control to track and monitor the progress towards the
accomplishment of the new strategy. Simultaneously, interactive control is required to
watch for opportunities and threats to the new strategy.
Any organization that is working towards evolving their current strategy
implements the control levers differently (Kruis et al., 2016). They may rely more on
diagnostic control and connect it to incentives in order to monitor their progress on
strategy execution, and measure performance relative to their competitors (Kruis et al.,
2016). Diagnostic control also helps to transfer the critical success factors across the
organization. Once organizations are monitoring this accurately, they start relying on
the other control levers to gain insight into strategic uncertainties and to ensure that
managers are not taking subject decisions in response to the heavy emphasis on
diagnostic control. At this point, boundary systems and interactive controls become
more important (Kruis et al., 2016).
Using survey data from 233 business unit managers, Speklé et al. (2017)
examined the relationships between a system of controls, empowerment and creativity.
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They argue that more intensive use of levers of control will provide the workforce with
the belief that they have freedom of choice, but within a defined domain, which will
lead to the autonomy, support and structure required for empowerment and creativity.
In addition, they claim that levers of control systems promote a work environment rich
in information that provides the focus, encouragement and chance for debate that
supports creativity.
Speklé et al., (2017) found that the four levers of control, working together as
a system, create the work environment employees need to be creative. Interactive
control enables the exchange of information where employees are motivated to
challenge the status quo, to engage in dialogue and debate, and to discover innovative
and creative solutions. Interactive control communicates strategic uncertainties
vertically throughout the organization, and nurtures employees’ creative juices. Belief
control communicates mission and core values which are required to inspire and
motivate employees to take action. It removes the concern that creative attempts will
be unrecognized, by providing employees with direction (Speklé et al., 2017).
Speklé et al. (2017) argue further that boundary and diagnostic controls should
not be perceived as a negative constraining force for self-fulfillment and selfrealization. Instead, they can be perceived as a challenge that makes the problems more
interesting and encourages individuals to think of unusual solutions and non-standard
approaches which can be achieved in the presence of supportive interactive control
and inspiring beliefs. Limits and targets can assist in framing problem-solving
decisions in such a way that creative thinking is needed, since the common solutions
may not meet all the decision parameters.
Boundary and diagnostic controls can also provide direction and enhance
employees’ understanding of action-outcomes relationships, while offering additional
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guidance for creative behavior (Speklé et al., 2017). Based on that, levers of control
may be considered as vital tools in the organization to offer both the encouragement
and inspiration needed to stimulate creativity and equip employees with the
information required to think creatively about concerns, problems and solutions
(Speklé et al., 2017).
When managers implement a system consisting of the four levers of control,
they can achieve both creativity and control. As a result, managers do not need to make
a tradeoff between having controls in place and encouraging creativity. Instead,
managers can use the controls system to create an information-rich environment
suitable for creative thought, while still maintaining control.
Speklé et al. (2017) conclude that managers who are looking for more
creativity can increase their emphasis on the systems of control, encouraging and
inspiring employees to pursue more creative action choices, while also offering the
needed structure for creativity to thrive.
2.6.8 LoC Balance
One of the fundamental—but unclear—concepts in the LoC framework is the
notion of balance (Mundy, 2010). This notion is a crucial element of the framework,
where focusing on one of the systems more than the others could create unintended
consequences (Mundy, 2010). Simons (1995) argues that control systems must be in
balance in order to manage competing tensions which can be found between
innovation and predictable goal achievement. He advocates that balance is a function
of the various organizational contextual contingencies that shape the different levels
of emphasis which senior managers place on each control lever.
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The main part of his argument about managerial and organizational challenges
relates to strategy and control in terms of balance trade-offs. He claims that firms need
to achieve a balance between unlimited business opportunities and limited managerial
attention; between self-interest seeking and the need to contribute; between planned
and emergent strategy; and between predictable goals achievement and innovation
(Kruis et al., 2016). To manage these trade-offs, he claims that firms need to balance
their dependence on the control levers in order to create appropriate dynamic tension
which can promote the correct mix between compliant behavior and creative search
efforts required for the firm’s success (Kruis et al., 2016).
Mundy (2010) highlights the significance of the balance notion and indicates a
lack of understanding regarding this concept. She concludes that balance is determined
or shaped by how managers use management control systems.
The relative emphasis on one of the levers will help to shape the attention
placed on the remaining controls. Mundy also confirms that balance is influenced by
both individual and organizational factors (Kruis et al., 2016; Mundy, 2010). Simons
(1995) argues that balance is obtained by combining negative and positive control
forces. This notion is supported by a body of literature which suggests that
organizations must be “ambidextrous” in order to be successful. For instance,
organizational learning research suggests that organizations have to balance both
exploration and exploitation methods of learning (Kruis et al., 2016; March, 1991).
Bedford (2015) demonstrates that the combination and balancing of interactive
and diagnostic control of accounting information by the senior management team is
positively related to performance in organizations pursuing competence ambidexterity.
He claims that the imbalance between interactive and diagnostic control will disrupt
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the dynamic tension required to manage competing goals (Bedford et al., 2018;
Simons, 1995).
The research on the notion of balance in the levers of control framework has
presented some empirical evidence that organizations should implement all four
control levers jointly (e.g., Mundy, 2010; Speklé et al., 2017; Widener, 2007).
Moreover, this joint implementation seems to be associated with desirable
organizational outcomes, including the development of organizational capabilities
(Mundy, 2010), organizational learning and performance (Widener, 2007), and
creativity (Speklé et al., 2017).
Balance in the LoC framework is about combining all control levers to attain
both innovation and strategic renewal (i.e., exploration), and control over predictable
goal achievement (i.e., exploitation) simultaneously, aligned with organizational
ambidexterity conceptualization (Kruis et al., 2016). A balanced control system can
integrate the four levers to support a firm’s ambidexterity. However, organizational
ambidexterity is displayed in different arrangements, and can be obtained in different
ways (Kruis et al., 2016).
Research on the LoC framework suggests that all four levers are important for
the control package to be effective and lead to effective dynamic tension (Tuomela,
2005; Widener, 2007). Although these studies have started to address the simultaneous
use of multiple control levers, the notion of balance among the control levers remains
unclear (Kruis et al., 2016).
Based on the management control and organizational literature, Kruis et al.
(2016) define balance as a limited number of configurations which include all four
levers of control that are internally consistent, but not necessarily equally
implemented. They conclude that balance can differ from one organization to another
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and can be obtained in different ways across units. In addition, they argue that there is
not just one balancing arrangement that suits all units, but managers must choose
which combination of controls best suits their strategic objectives, since organizations
experience different contingency challenges and must therefore emphasize levers
differently.
This is aligned with Simons’ (1995) conceptualization and implies that the four
control levers are required to achieve balance. This balance does not mean equal
weight, and instead can be achieved through different combinations and emphasis of
the control levers. Managers employ the four levers to balance the need for control
with the focus on innovation and learning, where this balance can help them to manage
existing organizational conflicts and produce the dynamic tensions that encourage the
development of organizational capabilities (Mundy, 2010). For instance, managers
need to execute a planned strategy while allowing new strategies to emerge (Mundy,
2010).
In contrast, an imbalance of the levers of control can lead to unplanned
consequences, where overutilization of the interactive systems can de-stabilize an
organization by creating continuous change or may prevent them from performing
their jobs. Failure to challenge the strategic plans, however, can suppress the need for
change (Mundy, 2010). Furthermore, underutilization of diagnostic systems can cause
a lack of focus, while over-usage can limit innovation and creativity (Henri, 2006).
Similarly, inflexible boundary systems can restrict employees from searching for
alternatives and the possibility of better reward-enhanced solutions (Sprinkle et al.,
2008).
Interactive and diagnostic uses of MCS, including PMS, represent two nested
and complementary tools (Henri, 2006). They work together but for different
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objectives. While interactive use represents an organic control utilized to support the
emergence of communication processes and mutual organizational actors’ adjustment,
diagnostic use is a mechanistic control implemented to review, track and support the
achievement of pre-set goals (Henri, 2006). Diagnostic use limits the function of PMS
to a measurement tool, while an interactive use expands its function to a strategic
management tool (Henri, 2006; Kaplan & Norton, 2001). Interactive and diagnostic
uses of MCS entail countervailing forces used to balance the intrinsic organizational
tension (Henri, 2006; Simons, 1995).
To improve the findings from the investigation of diagnostic and interactive
uses of performance measures, the literature has started to focus on the complete LoC
framework, comprising all four control levers. Simons’ (1995) fundamental LoC
framework conceptualization is that the four levers work together and influence each
other. Widener (2007) operationalizes dynamic tension as the effect that one control
lever has on another control. She found that performance is improved when the
package of controls includes all four levers of control, which is aligned with Simons’
(1995) argument that balancing the four levers of control promote dynamic tension
and subsequent performance. However, Widener (2007) does not provide evidence on
the relative attention placed on the individual controls to achieve this state of balance.
She concludes that balance is achieved by how managers utilize the management
control system.
The simultaneous use of a management control system both to empower and
direct middle-level managers entails intentional intervention by top managers to create
productive tensions (Mundy, 2010). Mundy (2010) describes how, by balancing the
levers, they can work together as a synergetic package producing dynamic tension.
She found that managers achieve the balance between predictable goal achievement
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and creativity through the simultaneous use of management control systems in
controlling and enabling ways.
Balance does not imply equal weighting for all levers, as decisions over which
ones to use depend more on strategic and contextual factors. Mundy (2010) highlights
the significance of the balance concept and indicates a lack of understanding regarding
this concept. She concludes that balance is determined or shaped by how managers use
the management control systems. The relative emphasis on one of the levers will help
to shape the attention placed on the remaining controls. She also confirms that balance
is influenced by both individual and organizational factors.
2.6.9 LoC Package
The LoC framework has emphasized the role of packages of formal
management accounting and control systems in taking advantage and coping with the
firm’s inherent tension between the need for innovation and the need for predictable
goal achievement. This tension can be resolved by the interaction between the four
levers of control which behave as opposite forces that operate in different directions,
and jointly create a corresponding dynamic tension within the overall control package
(Bisbe & Malagueño, 2009).
The literature has conceptualized the LoC framework as a system and as a
package. However, some authors suggest that there are significant differences between
the “system” and “package” conceptualizations. Grabner and Moers (2013) argue that
management control practices form a system if these controls are interdependent, and
the design process takes these interdependencies into consideration. In contrast, they
argue that a management control package represents the complete set of control
practices in place, regardless of whether these controls are interdependent, or the
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design process takes interdependencies into consideration, thus reflecting the
organization’s control environment.
This seems to indicate that a management control package can consist of a set
of management control systems or a set of independent management control practices
tackling unrelated management control problems. From this, it becomes clear that the
notion of management control as a system cannot be used interchangeably with the
notion of management control as a package, since management control systems
assume conscious decisions on the design of interdependent controls (Grabner &
Moers, 2013). The main criticism of the systems approach is that it has not yet
succeeded in advancing our knowledge on the configuration of multiple control
practices (Grabner & Moers, 2013).
Malmi and Brown (2008) gave a number of reasons why examining
management control systems as a package is significant. Firstly, management control
practices do not work in isolation, but instead are part of the broader control system.
Studying management control practices or components in isolation could lead to
misleading conclusions and serious model underspecification. Secondly, management
accounting researchers have spent significant time investigating new management
innovations such as the Balanced Scorecard and Activity-Based Costing, with the
objective of explaining their development, use and impacts. Examining these
managerial innovations individually may impact any conclusions drawn, if the
implementation of these innovations is related to the functioning of the other existing
broader management control packages.
Thirdly, the major part of management accounting and control studies has
examined accounting-based controls, usually focusing on formal systems. There is still
a need to understand the effect of other control types, such as cultural and
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administrative controls, and how they complete or replace each other in different
contexts. Gaining more extensive insights from management control systems as a
package may advance the development of a better theory of how to design a broader
range of controls to support organizational goals, control activities and improve
organizational performance (Malmi & Brown, 2008).
Curtis, Lillis, and Sweeney (2017) argue that the differentiation between the
means and ends in LoC research improves the strength of the framework to support
the examination of both packages of control (Malmi & Brown, 2008), and multifaceted
control systems (Grabner & Moers 2013). The LoC framework has proved to be a very
helpful tool in studies answering to Malmi and Brown’s (2008) call for the
investigation of control packages. Indeed, recent years have seen an increase in the
number of studies examining all four levers of control as a package (Martyn, Sweeney,
& Curtis, 2016). In these studies, the four levers are used as a tool that provides a
language and classification to categorize the package of systems examined by
researchers in the domain, and to clarify how they are implemented (Martyn et al.,
2016). While this research has improved our interpretation of each lever, it have
explicitly contributed to our interpretation and understanding of the interaction
between them (Martyn et al., 2016).
In their paper about the empirical use of levers of control, Martyn et al. (2016)
have summarized some of the findings in the literature, and how studying the LoC
framework as a package is beneficial. For example, Mundy (2010) attempted to study
all four levers to add depth to the framework. Her study led to the recognizing of four
factors (historical tendency, dominance, logical progression, and suppression) which
are found to impact the organization’s ability to balance the use of different levers of
control. Tuomela (2005) showed that a strategic scorecard can be used both
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interactively and diagnostically and provided evidence that the scorecard supports
boundary and belief controls.
Granlund and Taipaleenmaki (2005) show in their study that conflict can occur
between a culture of innovativeness, empowerment, flexibility and freedom, and
financial control systems. Frow, Marginson, & Ogden (2010) show how a continuous
budget can be implemented in both an interactive and diagnostic way to accomplish
both flexibility and predictable goal achievement. Chenhall, Hall, and Smith (2010)
illustrate that a dominant beliefs system can overcome the need for boundary controls
in the form of codes of conduct. These findings enhance our understanding of how
control systems interact to both manage the execution of the existing strategy and to
promote innovative emergent strategy (Martyn et al., 2016).
Accordingly, this research paper will conceptualize the levers of control
framework as a “control package”, and will examine the impact of this control package
on innovation performance in healthcare organizations.
2.6.10 LoC Strengths and Weaknesses
Previous research has acknowledged a number of strengths and weaknesses in
the levers of control framework. In terms of strengths, it has been argued that the
framework strongly emphasizes strategic issues and their implications for the control
system. In addition, the framework provides a perspective of the control systems by
considering a range of controls used, and how they are employed by firms (Ferreira &
Otley, 2009).
Nevertheless, the main weakness of the LoC framework is the description of
the concepts, which are ambiguous and vague (Ahrens & Chapman, 2004; Tessier &
Otley, 2012). In addition, the LoC framework strongly focuses on top management
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and does not deal well with the variety of informal controls that already exist in firms,
particularly in small organizations, or on the operation of controls at lower
organizational levels (Ferreira & Otley, 2009). Therefore, it is unlikely that the
framework will effectively explain the operation of the complete control system. This
issue becomes more problematic when informal controls are important. Another
weakness is that there are diffused concepts embedded in each control lever (e.g., core
values), leaving plenty of space for personal interpretation (Ferreira & Otley, 2009).
There is ambiguity in the definition of interactive controls. Ferreira and Otley
(2009) propose that interactive controls should be split into two distinct components:
strategic validity controls and interactive use of controls. Finally, it was argued that
the framework is inadequate for universal applicability. In some firms, such as
subsidiaries, belief and boundary control systems might be beyond the domain of
control of the subsidiary (Ferreira & Otley, 2009).
The objective of the current research is to examine the relationship between the
use of MCS as a control package, and innovation performance in the health care sector.
Other organizational capabilities such as knowledge management and entrepreneurial
orientation could indirectly affect this relationship and will be discussed in the
following sections.
2.7 Knowledge Management
In the current changing environment and dynamic markets, knowledge is
considered as a strategic approach to creating a sustainable competitive advantage.
Studies in the area of knowledge management (KM) have grown dramatically over the
last decade (Asgarian, 2012).
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Nonaka (1994) defines knowledge as a profound instrument that can expand
the organization’s capabilities to implement the right actions. Knowledge can be
divided into two types: tacit and explicit knowledge (Nonaka, 1994). Tacit knowledge
is embedded inside a person and can be obtained through imitation and practice
(Nonaka, 1994). Explicit knowledge refers to information written in a formal language
and conveyed in the form of principles, rules, and guidelines (Nonaka, 1994).
Darroch and McNaughton (2001) describe knowledge management as creating
or locating knowledge, managing the knowledge flow within the organization, and
making sure that knowledge is used efficiently and effectively for the benefit of the
organization in the long run. Knowledge management has also been defined as
capturing, storing, disseminating, and using knowledge (Asgarian, 2012).
Knowledge management involves identifying and leveraging the shared
knowledge in the organization to contribute to its performance (Von Krogh, 1998).
Therefore, organizational performance depends on the degree to which organizations
can deploy all of the available knowledge resources and convert them into valuecreating activities (Von Krogh, 1998).
Knowledge management is considered one of the essential antecedents of
innovation (Darroch & McNaughton, 2002; Nonaka & Takeuchi, 1995). It has been
argued that firms grow their organizational capabilities through knowledge
dissemination, combination and accumulation to adapt to rapid technological
innovation (Lin & Lee, 2005). Efficient knowledge management processes, such as
knowledge acquisition, application and sharing, are therefore important for new
technological innovation and adoption (Lin & Lee, 2005).
Knowledge acquisition is defined as the organizational processes that capture
new knowledge and use existing knowledge (Lin & Lee, 2005). It refers to the search
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for, recognition and assimilation of new knowledge from outside the organizational
boundaries (Asgarian, 2012), thereby helping the organization to combine and create
new knowledge. The interaction between the newly acquired knowledge and existing
knowledge can enhance the knowledge stock and increase the potential for new
innovative outcomes (Asgarian, 2012). Organizations with good capacity to acquire
knowledge can reduce uncertainty and achieve a higher number of technological and
administrative innovations (Sarin & McDermott, 2003). In their study about the
relationship between knowledge management and innovation types, Darroch and
McNaughton (2002) found that the extent of knowledge acquisition can increase the
possibility of useful innovation in the organization.
Knowledge application refers to the organizational processes through which
effective storage and retrieval methods allow a firm to access knowledge easily (Lin
& Lee, 2005). In addition, it entails the implementation of knowledge in a particular
context which incorporates retrieving and using knowledge to support decisions,
actions and problem-solving (Asgarian, 2012). It has been argued that knowledge
applications have a positive impact on the organizational innovation level when
knowledge is applied and used correctly (Lin & Lee, 2005). Furthermore, knowledge
management enables organizations to move their organizational expertise into
embodied products (Asgarian, 2012). Applying knowledge may help firms to speed up
new product development and create more innovative technological and administrative
improvements (Sarin & McDermott, 2003).
Knowledge sharing refers to the organizational processes that disseminate
knowledge among all individuals participating in process activities (Lin & Lee, 2005).
It is also defined as the shared beliefs and behavioral practices related to the spread of
learning among individuals in various units within an organization (Asgarian, 2012).
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Knowledge sharing indicates the new combination of knowledge which already
existed independently, and which could result in process enhancement or novel
products. Sharing knowledge between individuals in the organisation can generate
collaborative learning and mutual benefits via the processes of exchanging knowledge
and sources (Asgarian, 2012).
Openness towards knowledge sharing and transfer is vital for improving
innovative performance (Lin & Lee, 2005). Therefore, knowledge acquisition, transfer
and application are crucial factors to develop technological and organizational
innovation capabilities (Lin & Lee, 2005). Innovation is the result of knowledge and
expertise sharing between the organization’s members and converting this knowledge
into explicit forms of products or services (Von Krogh, 1998).
Knowledge is an essential asset in firms and should be managed in order to
promote more innovations (Asgarian, 2012). Organizations with a higher level of
knowledge management capacity will experience a learning effect, which can enhance
their capabilities to respond to rapid changes, reduce redundancy and develop creative
ideas and innovation (Gold, Malhotra, & Segars, 2001).
Effective knowledge management facilitates knowledge exchange and
communication required in the innovation process and improves innovation
performance through the development of new capabilities and perceptions (Nonaka &
Takeuchi, 1995). Consequently, knowledge management has a critical role in
supporting and fostering innovation. Knowledge is a critical element in all forms of
innovation, and its successful application is a widely accepted principle of
contemporary innovation management (Chapman & Magnusson, 2006). Knowledge
is considered an essential capital and the primary source of the competitive advantage
of a company.
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Knowledge in healthcare organizations can include experience, information
and data. A combination of lessons learned, training, analysis and facts form individual
knowledge. Knowledge management provides organizations and individuals with
methodologies and practices that employ a combination of business processes, IT
solutions, and intellectual capital to provide healthcare organizations with more
effective and efficient operational means. Knowledge management in healthcare can
help the organization to leverage and embrace practices that improve employee
performance (Chen, 2013).
As mentioned earlier, knowledge can be divided into explicit and tacit
knowledge. Explicit knowledge is information that is easy to structure, share, and
capture between the employees. For instance, explicit knowledge could be in the form
of documentation such as clinic diagnostic methodologies, and hospital procedures and
policies. On the other hand, tacit knowledge is comprised of skills and experience that
employees can acquire over time and implement to solve problems (Chen, 2013).
Healthcare organizations can be viewed as data-rich environments as they
produce a substantial amount of data, such as administrative records, hospital records,
clinical trials data, electronic medical records, and benchmarking findings (Abidi,
2001). New knowledge in healthcare is rapidly being created, and its application can
profoundly affect healthcare outcomes and patient care (Abidi, 2008).
However, the growth of knowledge does not match the capacity to effectively
translate, share and apply current healthcare knowledge in clinical routines (Abidi,
2008). Knowledge in healthcare is central to clinical decision-making during the
diagnostic and treatment stages. Knowledge application in healthcare is vital to
promote the most accurate and precise diagnostic and therapeutic decisions (Abidi,
2008). As a result, knowledge utilization in healthcare can transform practices to
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achieve a higher level of quality of care, patient safety and cost-effectiveness (Abidi,
2008).
Knowledge management in healthcare can be described as the systematic
creation, sharing, operationalization, modeling, and translation of healthcare
knowledge to enhance the quality of patient care (Abidi, 2008). The objective of
healthcare knowledge management is to provide and promote effective, timely,
optimal and practical healthcare knowledge to healthcare practitioners (Abidi, 2008).
This objective can be achieved through the development of innovative knowledgebased solutions and their integration in the organization’s routines, to enhance the
efficiency, efficacy and quality of healthcare services (Abidi, 2008).
Knowledge management in healthcare can be considered as the junction of
formal methodologies and techniques to enable the acquisition, creation,
identification, preservation, development, sharing and employment of the different
types of healthcare organization’s knowledge assets (Abidi, 2001). Sheffield (2008)
argues that knowledge management is relatively more complicated in healthcare. This
is because domains of knowledge acquisition, sharing and application correspond to
three knowledge management perspectives—social norms, personal values and
objective facts—which have an intrinsic tension among them.
Ghosh and Scott (2007) argue that knowledge management effectiveness in
healthcare—as measured by the effects on both patient care and the different
organizational levels—depends on the levels of knowledge management infrastructure
(technology, structure), and knowledge management capabilities (acquisition, sharing,
application) in the organization. These capabilities can lead to improved organizational
learning and decision-making which in turn lead to enhanced organizational
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performance in terms of productivity, satisfaction and quality (Bordoloi & Islam,
2012; Orzano et al., 2008).
There are four primary contingency factors that impact the knowledge
management effects on healthcare delivery. These four factors are: organizational IT
infrastructure, organizational characteristics, ailment characteristics, and physician
characteristics (Bordoloi & Islam, 2012). The adoption of knowledge management
practices in healthcare depends on IT infrastructure (and integration), supporting
policies and organizational leadership (Bordoloi & Islam, 2012).
As with any system, the creation and adoption of an information management
system does not guarantee its successful implementation. Knowledge management
implementation should therefore focus on protecting the company’s intellectual
capital, increasing operational efficiencies, avoiding a high rate of attrition and
facilitating collaboration to achieve the organizational goals (Chen, 2013).
2.8 Entrepreneurial Orientation
Entrepreneurial Orientation (EO) is a firm-level direction of thought or
propensity to participate in behavior which is leading to change in an organization or
the market place (Lumpkin & Dess, 1996). Entrepreneurship is defined as the
organization’s ability to continuously innovate, renew and take risks in its markets and
areas of operation (Henri, 2006; Miller, 1983). It is perceived as a critical
organizational process that contributes to improved performance and organizational
survival (Hitt, Ireland, Camp, & Sexton, 2001; Miller, 1983).
The effect of entrepreneurial orientation on performance varies across different
types of external environments (Covin & Slevin, 1989; Wiklund & Shepherd, 2005).
Entrepreneurship activities entail creating new resources or combining the existing
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ones in new ways to create and develop new products and services, and to enter new
markets (Hitt et al., 2001).
An entrepreneurship-oriented firm is defined as one that “engages in product
marketing innovation, undertakes somewhat risky ventures, and is first to come up
with proactive innovations” (Miller, 1983, p.771). Entrepreneurial Orientation (EO) is
a strategy-making process that provides firms with the foundation for entrepreneurial
actions and decisions to create competitive advantage (Covin & Slevin, 1989;
Lumpkin & Dess, 1996). EO refers to an organization’s strategic posture, capturing
specific entrepreneurial aspects of decision-making styles, methods and behavior
(Lumpkin & Dess, 1996).
The entrepreneurial orientation concept includes firm-level practices,
processes and decision-making styles (Lumpkin & Dess, 1996), which have been
found to lead to improved organizational performance (Jantunen, Puumalainen,
Saarenketo, & Kyläheiko, 2005). It is one of the most frequently applied firm-level
constructs in entrepreneurship research (Covin & Lumpkin, 2011). EO encompasses
three dimensions: innovativeness, proactiveness, and risk taking (Miller, 1983). These
measures were used extensively in the literature (Covin & Lumpkin, 2011).
Within the EO framework, innovativeness is defined as the propensity to
engage in creative processes, depart from established practices and enter into
experimentation. It encompasses the introduction of new services and products which
could lead to deviation from established practices and can be used by organizations to
seek new opportunities (Lumpkin & Dess, 1996). Thus, innovative firms have the
tendency to adopt and support creative processes, new products, new technologies and
new services (Zhai et al., 2018).
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Innovativeness encourages organizations to increase investment to create and
adopt innovation activities such as new product development and new technology
acquisition which can enhance the firm’s innovation capabilities (Zhai et al., 2018).
Furthermore, innovativeness can encourage organizational reforms and innovation,
and accelerate the flow and transformation of new knowledge, which can enhance
innovation performance in the organization (Zhai et al., 2018).
Innovativeness in firms can lead to the creation and introduction of new
technologies and products, can generate enhanced organizational performance, and has
been recognized as the source of economic growth (Wiklund & Shepherd, 2005).
Proactiveness is defined as opportunity-seeking, forward-looking behavior that
includes acting on future needs and trends ahead of competitors, and seeking market
leadership positions (Lumpkin & Dess, 1996). Proactive organizations have the desire
to be pioneers and capitalize on emerging opportunities. They can create first-mover
advantage, target most important market sectors, and dominate the market ahead of
competitors (Wiklund & Shepherd, 2005). In addition, they can control the market by
commanding distribution channels and establishing brand recognition (Wiklund &
Shepherd, 2005).
In competitive markets, proactiveness can play a vital role in achieving and
maintaining differentiation and competitive advantage (Zhai et al., 2018). Thus,
organizations with higher proactiveness tend to find new market opportunities faster,
take action on these opportunities, and improve their innovative organizational
performance (Zhai et al., 2018).
Risk taking refers to a tendency to engage in high-risk activities with the
possibility of high returns in uncertain environments (Covin & Slevin, 1989; Lumpkin
& Dess, 1996). This indicates that organizations that are prepared to take risks are also
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more open to focus attention and effort towards the pursuit of new opportunities
(Pérez-Luño, Wiklund, & Cabrera, 2011). Risk-taking demonstrates the willingness of
firms to invest resources in innovation strategies or products with uncertainty and a
high risk of failure. It is closely associated with entrepreneurial risk preferences and
attitudes towards new innovations (Zhai et al., 2018).
Entrepreneurial orientation can promote an organizational environment of risk
and tolerance; it is also a way to motivate experimentation, which accelerates the
acquisition, learning and absorption of new external knowledge and technologies, and
ultimately improves the organization’s innovation performance (Zhai et al., 2018).
A higher level of entrepreneurial orientation promotes the organization’s
ability to create and recognize opportunities at early stages (Jantunen et al., 2005). In
order to capture these opportunities, organizations have to transform their asset base,
build new capabilities and reconfigure their processes and structures to sustain
competitiveness in a changing environment (Jantunen et al., 2005).
Organizations with strong entrepreneurial orientation are characterized by a
strong risk-taking tendency by top-level managers, and an objective of being ahead of
competitors and labeled as entrepreneurial firms (Bisbe & Malagueno, 2015). In
contrast, organizations with weak entrepreneurial orientation are characterized by a
low risk-taking tendency and propensity to follow the leaders in the market and are
more likely to be labeled as conservative firms (Bisbe & Malagueno, 2015).
Entrepreneurial orientation shapes the way organizations process information
and react to environmental changes and structural arrangements (Bisbe & Malagueno,
2015). Organizations which have started to adopt strategies of entrepreneurial
orientation—embracing innovativeness, proactiveness, and risk-taking—in order to
enhance innovation performance, are likely to continually improve the core

93
competitiveness of the organization and promote the firm’s innovation performance
(Zhai et al., 2018).
Entrepreneurship orientation is achieved mainly through the firm’s internal
control systems (Li, Liu, & Zhao, 2006). These control systems will support the
manager to perform effective measurement of new product development, provide
feedback and promote sharing of resources and information among different units and
departments (Li et al., 2006).
Despite the fact that the entrepreneurial dimension has been acknowledged as
an important characteristic for high performing organizations, there is still a scarcity
of empirical research about its effect on performance in healthcare organizations
(Vecchiarini & Mussolino, 2013).
As mentioned earlier, the current study aims to examine the impact of
management control systems on innovation performance in healthcare organizations
in the Emirate of Abu Dhabi. The following sections will highlight healthcare
innovations in the United Arab Emirates and the Emirate of Abu Dhabi.
2.9 Healthcare Innovation in the UAE
The United Arab Emirates (UAE) is a federal union of seven Emirates (states).
The Emirate of Abu Dhabi is the capital of the country and functions as the political
capital for the federation. The two emirates of Abu Dhabi and Dubai account for more
than two-thirds of non-oil gross domestic product (GDP) of the UAE (Koornneef,
Robben, Al Seiari, & Al Siksek, 2012). The Emirate of Abu Dhabi is rich in natural
resources with over 2.2 million barrels of oil produced annually, over 90% of which is
exported, accounting for approximately half of the Emirate’s GDP (Koornneef et al.,
2012).
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In terms of population, Abu Dhabi is the second largest in the UAE, with a
total population of approximately 2.4 million in 2011 (Koornneef et al., 2012). The
population is diverse, young and multi-cultural, with 22% of the population being local
Emiratis, of whom more than two-thirds are under the age of thirty. Only 2.2% of the
Emirati population is over the age of sixty-five, and only 8.8% of the total labor force
is local Emirati. Most of the expatriate population is male (70%), and nearly half of
these are under the age of thirty (Koornneef et al., 2012).
One of the main strategies of the Abu Dhabi government is to minimize its
dependence on oil as the primary source of income. It does this by encouraging income
diversification and targeting growth areas such as aviation, healthcare, tourism and
telecommunications (Koornneef et al., 2012).
The healthcare market in the UAE is projected at US$ 19.5 billion in 2020,
indicating an annual average growth of 12.7% from 2015 (Alpen Capital, 2016).
Healthcare spending in the country grew at a rate of 8.9% from US$ 8.4 billion in 2008
to US$ 12.9 billion in 2013. The country is likely to see a nearly 3% annual increase
in the number of hospital beds required, representing a demand of more than 13,800
beds by 2020 (Alpen Capital, 2016).
Acknowledging the importance of innovation as a foundation of economic and
social development, H.H. Sheikh Mohammed bin Rashid Al Maktoum, UAE Vice
President, Prime Minister and Ruler of Dubai, launched the UAE National Innovation
Strategy (UAE NIS, 2015) to sustain the UAE’s leading position in the region and
realize its ambition of becoming one of the most innovative nations in the world by
the year 2021. UAE NIS aims to build a culture of innovation amongst individuals,
companies, and governments, supported by key structural pillars such as an
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innovation-enabling environment focusing on seven sectors in the country, including
the healthcare sector (UAE NIS, 2015).
Aligned with this strategy, HH Sheikh Mohammed Bin Rashid Al Maktoum
launched a five-year health strategy for streamlining the healthcare sector in Dubai.
The strategy aims at providing a high quality comprehensive and integrated healthcare
system which attains innovation and improved healthcare service efficiency and
creates an integrated database to facilitate smart governance (Alpen Capital, 2016).
However, research on the impact of innovation on healthcare organizations in the UAE
is limited. In addition, there are no studies about the role of management control
systems and the levers of control framework in the healthcare context in the UAE.
However, the healthcare sector remains a priority on the Abu Dhabi
government agenda. In 2014, the Health Authority of Abu Dhabi (HAAD)—the
regulator of the healthcare sector in the Emirate of Abu Dhabi—announced strategic
plans for the healthcare sector in the Emirate for the next five years (HAAD, 2014).
To achieve these strategic goals, the Abu Dhabi Health Authority launched fifty-eight
initiatives covering seven priority areas. These priorities are:
1. Integrated continuum of care: among the initiatives set to address care for
individuals are: minimizing capacity gaps in healthcare services and reducing
dependence on international patient care, enhancing healthcare services in
remote areas, and presenting mental health programs for the public.
2. Enhancing the quality of healthcare: To enhance healthcare quality, the
authority has launched initiatives and programs that allow a careful tracking of
healthcare quality, in preparation for connecting it to incentives and other
measures.
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3. Attracting and retaining healthcare professionals: The Authority has a
comprehensive plan to attract, retain, and train the healthcare workforce, with
a focus on increasing the number of Emirati employees in the sector.
4. Emergency preparedness: Emergency preparedness is a key priority for Abu
Dhabi Health Authority, with plans to increase the healthcare sector
preparedness during disease outbreaks and emergencies.
5. Wellness and disease prevention: The prevention and wellness priorities will
address public health initiatives with a focus on programs for injury prevention,
UAE nationals, mother and child care, updating vaccine programs,
occupational health, improving oral health in children, reducing genetic
illnesses, and combating and preventing communicable disease.
6.

Achieving cost-effectiveness and value for money: To achieve cost-effective
and to control healthcare spending, Abu Dhabi Health Authority has set a
number of initiatives and programs to track deployment of healthcare services,
a system to evaluate health insurance premiums, a plan to optimize spending
on medical products, and a network of medical laboratories to achieve savings.

7. Electronic Health: The central part of the healthcare sector strategy is health
informatics and Electronic Health. Abu Dhabi Health Authority is planning to
create a health data platform to allow the exchange of information between
providers, and this will enable the other priorities.
2.9.1 Healthcare Innovation in the Emirate of Abu Dhabi
One of the healthcare innovations in the Emirate of Abu Dhabi is the Abu
Dhabi Telemedicine Center. Telemedicine is a healthcare delivery model created over
forty years ago, starting as a method for healthcare providers to extend care to patients
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in rural and remote areas. Since then, the use of telemedicine has expanded in many
countries, and through technological advances has transformed into a convenient and
efficient model of care (Telemedicine, 2016).
Over the last several years the adoption of telemedicine as an effective and safe
type of healthcare delivery has seen great success in Canada, the United Kingdom, the
United States and Europe. Nowadays, in the United States there are about 200
telemedicine centers, with 3,500 service locations across the country. In Europe, the
telemedicine market value is worth an estimated $6.2 billion US Dollars. This value
indicates that telemedicine is responsible for significant cost savings in the healthcare
sector, and increased access to quality care for patients (Telemedicine, 2016).
In the digital age, understanding telemedicine is vital for healthcare sector
stakeholders and decision makers, as the benefits of mobile health (mHealth) are being
achieved in countries across the globe (Telemedicine, 2016). Modern telemedicine
includes data collecting devices such as vital sign monitoring tools, wearable
technology, and voice calls, video conferencing, mobile applications and SMS which
facilitate information sharing and communication between clinicians and patients. As
technology advances and more devices are linked to the internet, the range of
telemedicine applications will continue to transform the way patients receive care
(Telemedicine, 2016).
Abu Dhabi Telemedicine Center is the first medical teleconsultation center in
the UAE. The center is managed by medical professionals to provide a high quality of
healthcare, and confidential and convenient medical consultations over the phone, in
both English and Arabic languages (Telemedicine, 2016). Families and patients now
have direct access to a certified doctor for any non-emergency healthcare needs,

98
without having to visit a hospital or clinic, which can save time, money and valuable
resources (Telemedicine, 2016).
The Center has proved to be convenient for families and busy working
professionals across the Emirates, allowing them to receive medical care without the
need to leave their home or workplace, or deviating from their schedule (Telemedicine,
2016). Currently, the center receives 85% of the total calls from UAE nationals, and
has noted an increasing number of women using the service, particularly late at night
when their local healthcare provider may be closed (Telemedicine, 2016). Since its
launch in 2016, Abu Dhabi Telemedicine Center has diagnosed over 1,900 medical
cases, for tens of thousands of patients. The most common medical conditions include
pediatric and travel advice, fevers, coughs, colds, stomach illnesses and common skin
problems (Telemedicine, 2016).
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Chapter 3: Theoretical Framework
The purpose of this chapter is to examine and discuss the theoretical research
framework which will be used to develop the hypotheses for this research.
3.1 Theoretical Framework
The theoretical framework is defined as “a structure that guides research by
relying on formal theory; that is, the framework is constructed by using an established,
coherent explanation of certain phenomena and relationships” (Eisenhart, 1991, p.
205). The dynamic capabilities theoretical framework will be adopted for this research.
Innovation represents a high degree of change, uncertainty and exploration
(March, 1991). It demands new knowledge and knowledge combinations that are
specific to its particular context (Eisenhardt & Martin, 2000). Eisenhardt and Martin
(2000) argue that in addition to organizational resources, firms need organizational
and strategic processes to transform resources into value-creating strategies.
Moreover, organizations are challenged to develop flexible or dynamic response
capabilities based on the managers’ knowledge and that of other organization members
who recognize the need to learn, change and experiment (Teece, Pisano, & Shuen,
1997).
These capabilities are firm-specific and embedded in the organization and its
processes. Thus, they do not directly impact the organizational outputs but contribute
indirectly through their effects on organizational process resources (Bruining et al.,
2004). Innovation, organizational learning, market orientation and entrepreneurship
are considered as primary organizational capabilities to achieve a competitive
advantage, in order to match and create market change (Henri, 2006). It has been
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argued that dynamic capabilities are part of the organizational process, and their
function is to enable organizational change and evolution (Zott, 2003).
Dynamic capabilities can provide a useful framework to investigate innovation
management practices at the organizational level. They are different from the firm’s
capabilities in their capacity to enable the organization to innovate outside its current
routines (Lee & Kelley, 2008). Furthermore, they consist of higher-level
organizational practices that transform the firm’s expertise and knowledge into
products and services (Lee & Kelley, 2008). Eisenhardt and Martin (2000) argue that
long-term competitive advantage lies, not in the capabilities themselves, but in
resource configurations that managers build using dynamic capabilities. The dynamic
capability view of competitive strategy therefore provides a robust theoretical
foundation to understand how a firm creates new resource combinations in its pursuit
of competitive advantage and to model the antecedents of innovation.
Teece and Pisano (1994, p.6) define the dynamic capability as a “subset of the
competencies/capabilities which allow the firm to create new products and processes,
and to respond to changing market circumstance”. Teece et al. (1997) argue that
dynamic capabilities can help the organization to recognize and capture new
opportunities, and to protect and restructure knowledge assets, competencies and
complementary assets with the goal of attaining a sustained competitive advantage.
Therefore, dynamic capabilities can assist organizations to sense, capture, transform,
exploit, shape and generate external and internal organizational specific competencies
in response to environmental changes (Teece et al. 1997). In addition, it gives the
organization the capacity to manage threats through the reconfiguration and
recombination of assets inside and outside the organization’s boundaries (Augier &
Teece, 2009).
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Teece (2007) argues that if an organization has competences and resources but
lacks dynamic capabilities, it has the potential to make a competitive return for a short
time, but superior returns cannot be sustained. Obtaining dynamic capabilities can
provide the organization with a capacity to generate superior profitability over a more
extended period of time. When organizations are dynamically competitive,
management will be actively ready to sense and seize opportunities (Teece, 2007). The
core of the dynamic capabilities is that competitive success can be achieved by the
continuous development, reconfiguration and alignment of the organization’s assets
(Teece et al. 1997; Zahra & George, 2002).
The contemporary focus of dynamic capabilities is on technological
innovations, organizational change and how organizational context and background
can shape the firm’s competencies, forms and practices (Augier & Teece, 2009). The
dynamic capabilities framework provides a guide to analyzing complex organizational
challenges and contemporary management practices in high-performing enterprises
(Augier & Teece, 2009).
The dynamic capabilities view of the firm examines how organizations
restructure, integrate and build valuable assets which include knowledge, technology,
capital, labor and property rights, as well as processes, routines and structures that are
required to support its productive activities (Teece et al., 1997). Dynamic capabilities
incorporate the processes and structures that represent the firm’s ability to reconfigure
its assets base to respond to a changing environment, and to seize opportunities
(Eisenhardt & Martin, 2000; Teece et al. 1997). The firm’s dynamic capabilities
indicate the entrepreneurial dimension of management (Jantunen et al., 2005).
These dynamic capabilities will require dynamic controls that view the ability
to change as a fundamental characteristic of sustained success and stimulate
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organizational creativity and innovation by implementing beliefs and interactive
controls. Simultaneously, the firm should mitigate risks and take corrective actions by
using static control such as boundaries and diagnostic controls (Bruining et al., 2004).
Based on all these points, the dynamic capabilities framework was selected to
provide a theoretical lens to develop and examine the relationships between levers of
control as a “control package”, knowledge management and entrepreneurial
orientation, and their impact on innovation performance in healthcare organizations.
3.2 Research Hypotheses
3.2.1 Levers of Control and Innovation Performance
Innovation has been acknowledged to be the core of value creation, growth and
survival in the present environment (Bisbe, & Malagueño, 2015). Innovation is rarely
a spontaneous or random phenomenon. Instead, innovation outcomes are sustained by
processes which have to be managed (Bisbe, & Malagueño, 2015).
Management control systems can play an essential role in facilitating and
encouraging formal and informal mechanisms. Organizations can use management
control systems to eliminate knowledge barriers and to effectively utilize new systems
which are essential for innovation performance (Fichman & Kemerer, 1999).
Management control and management accounting literature has stressed the
importance of the Levers of Control (LoC) framework to examine how management
control systems are used to promote innovation and learning while simultaneously
exercising control over the achievement of goals (Abernethy & Brownell, 1999; Bisbe
& Otley, 2004).
The LoC framework has been used to investigate how organizations leverage
their management control systems through the four levers of control to implement
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business strategies (Mundy, 2010). The four systems of control are: belief control,
boundary control, diagnostic control and interactive control.
Belief control systems can encourage subordinates to adopt the values and
objectives embraced by top management (Widener, 2007). Belief systems, such as
mission statements, tend to build on general value terms, as they are designed to inspire
organizational search and discovery without prescribing the precise nature of these
activities (Mundy, 2010). In addition, they can be used to signal strategic innovation
goals to the employees within the organization and enable them to match their behavior
to the planned strategic innovation goals (Spekle, 2001). Belief systems are likely to
have performance benefits for firms pursuing innovation. Since innovative firms tend
to operate in uncertain conditions, it is difficult to explicitly classify boundaries as
strategic contexts are subject to constant and unpredictable change (Bedford, 2015).
Belief control systems are needed to clarify the level of organizational
performance, the expectations for managing internal and external relationships, and to
show the firm’s desired direction—typically a balance between innovation and
efficiency (Chenhall & Moers, 2015; Simons, 1995). Core values and beliefs present
a relatively stable reference point for individuals to make judgments aligned with the
organization’s strategic goals (Mundy, 2010).
Boundary control systems are used to delineate the acceptable domain of
organizational activity (Simons, 1995). These systems are implemented to set
restrictions or minimum requirements on subordinate behavior and to control strategic
actions by limiting the scope of opportunity search (Bedford, 2015).
It helps to focus the attention of subordinates toward areas considered critical
to the performance of current operations and minimize the risk of subordinates
pursuing activities that undermine the reliability and continuity of established
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processes (Mundy, 2010). The function of boundaries is to allow employees to
innovate and achieve strategic goals within certain pre-defined areas, to define the
parameters for innovation and efficiency, and to prevent employees from wasting the
organization’s resources by communicating to them those activities considered
acceptable and those deemed off-limits (Chenhall & Moers, 2015; Mundy, 2010).
Simons (1995) argues that boundary systems have an essential role in
facilitating strategic renewal, prompting managers to unlearn old routines and pave the
way for new frames of reference to be adopted, such as innovation practices. This
suggests that boundary systems have a role in innovation performance. Boundary and
belief systems are similar in that they are both intended to motivate employees to
search for new opportunities. A boundary system, however, does so in a negative way
through the constraint of behaviour, while the belief system does so in a positive way
through inspiration (Simons, 1995; Widener, 2007).
Beliefs and boundary systems are linked to the transmission of the company
values that guide the organizational search, the identification of the strategic domain
for engaging in creative processes (Simons, 1995), and the delineation of the degrees
of freedom within the creative space (Adler & Chen, 2011). As a result, the more
emphasis is placed on the beliefs and boundary systems, the more information about
values, strategic domains and degrees of freedom related to creativity will be clarified
and transmitted. This in turn leads to a reduction in uncertainty and the promotion of
shared understanding about the role of creativity in the organization. This
understanding could encourage more innovation in products and processes, and lead
to more organizational innovation (Davila, 2000).
The third system is diagnostic control. These controls are used to compare
actual performance against pre-set targets (Simons, 1995). They can improve the
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firm’s performance by making continual and incremental adaptations to processes and
activities, rather than the precise reproduction of pre-specified routines (Bedford,
2015). Some evidence suggests that diagnostic controls help to constrain excessive
innovation, and instead provide the focus and structure necessary to effectively realize
emerging opportunities (Chenhall & Morris, 1995).
As diagnostic systems specify only the desired outcomes—and not the
procedures that must be followed—they can provide sufficient space and flexibility
for subordinates to experiment with incremental adjustments to their activities (Adler
& Chen, 2011). By providing clear goals, diagnostic control systems also narrow the
field of search, increasing the efficiency of locating solutions to task-related problems
(Bedford, 2015). This focus encourages single-loop learning through increased
depth—rather than scope—of knowledge, a focus necessary to exploit existing
technological trajectories (Bedford, 2015).
Evaluation through targets is also useful for improving the mean performance
of groups attempting to converge on a solution to a pre-defined problem (Bedford,
2015). One of the MCS components is performance management systems (PMS). PMS
is an important formal mechanism for collecting information to develop capabilities
(Chenhall, 2005). Diagnostic use of PMS supports the attainment of pre-established
goals. It represents a negative force that secures compliance with instructions, creates
constraints, and provides a mechanistic approach to decision-making which causes a
lack of organizational attention to innovation (Henri, 2006). For instance, budgets and
performance indicators can be used diagnostically to monitor processes and results, to
track progress toward goals and to establish whether the desired levels of innovation
performance are being achieved (Tuomela, 2005).
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Diagnostic use of PMS is most often implemented when efficiency and
productivity are dropping, or when innovation has to be restrained by restricting risktaking and creating boundaries. It is usually associated with highly structured channels
of communication and restricted flow of information, circumstances which are
required to improve process, product and organizational innovations (Henri, 2006).
Diagnostic use of PMS can help to monitor organizational goals and correct
deviations from preset standards, and thereby help in the efficient implementation of
innovation (Chenhall & Moers, 2015). For example, diagnostic use of budgets to
observe the firm’s compliance to strategies may be used in a management-byexception way, thereby giving senior managers time to engage in more strategic
activities, such as developing process and product innovations (Chenhall & Moers,
2015).
The fourth system is interactive control systems. These are formal information
systems embedded within patterns of frequent and intense communication, centered
upon new opportunities and strategic uncertainties (Simons, 1995). Through involving
themselves regularly and personally in the activities of subordinates, senior managers
gain access to emergent patterns of activity, enabling the selection and investment of
resources into those initiatives that display the most potential for delivering
competitive advantage (Simons, 1995).
Using formal information systems in an interactive fashion facilitates the
exchange of knowledge that is relevant for guiding opportunity search and deriving
performance benefits from new technologies and markets (Bedford, 2015). This form
of control has been found to have a positive effect on firm performance in settings
characterized by innovation and change (Abernethy & Brownell, 1999; Bisbe & Otley,
2004). It has been shown that interactive control systems are associated with the
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development of creative ideas and new product concepts (Adler & Chen; 2011; Henri
2006).
The interactive use of MCS is implemented to expand opportunity seeking and
learning throughout the organization and to encourage the development of new ideas
and initiatives, focusing on strategic uncertainties (Henri, 2006). Performance
measurement system is one of the MCS components which can be used interactively.
Interactive use of PMS supports the development of ideas and creativity and can
stimulate information processing capacity and interactional needs which are required
to foster organizational capabilities (Henri, 2006). In addition, PMS allows top
management to send signals that promote and focus organizational attention towards
strategic uncertainties, management preferences, organizational objectives and
innovation goals (Simons, 1995).
In addition, the interactive use of PMS can help top management to provide an
interpretation of the cause-and-effect relationships between objectives, strategy and
operations, and various aspects of the value chain leading to better performance
(Chenhall, 2005). When PMS is used interactively, it acts as an integrative liaison
device that breaks hierarchical and functional barriers and facilitates the flow of
information required for the innovation process (Henri, 2006).
Furthermore, by promoting organizational debate and dialogue, and
emphasizing information exchange, the interactive use of PMS supports knowledge
dissemination, information distribution and communication, expanding the
organization’s information processing capacity and encouraging interaction which is
necessary for achieving process and product innovations. Interactive use of PMS
provides a lever to fine-tune actions, and to analyze and modify strategy to adapt to
competitive market changes and innovative product needs (Bisbe & Otley, 2004).
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Finally, it can expand and align the identification of opportunities, new product
concepts and process generation in complex environments, leading to better innovation
performance (Adler & Chen, 2011; Henri, 2006; Simons, 1995)
Simons (1995) argues that all four levers of control are necessary to achieve
strategic goals and creative innovation in the organization. He proposes that the power
of these control systems does not lie in how each is used alone, but rather in how they
complement each other when used together. This proposition suggests that the value
of each control lever depends on the implementation of the other three levers, in which
the targeted objectives require the simultaneous presence of the negative and positive
forces (Speklé et al., 2017).
The four control levers have a more positive impact on the organization and
innovation performance when considered together than when developed and utilized
separately (Speklé et al., 2017; Widener, 2007). Moreover, the joint application of all
of these levers seems to be associated with desirable organizational outcomes,
including the development of organizational capabilities (Mundy,

2010),

organizational learning and improved performance (Widener, 2007), and creativity
(Speklé et al., 2017).
The LoC framework has proved to be a useful instrument when conceptualized
as a “control package”, and recent years have witnessed an increase in the number of
studies examining all four levers of control as a package (Malmi & Brown, 2008;
Martyn et al., 2016). Accordingly, this study will examine belief control systems,
boundary control systems, and the interactive and diagnostic use of a performance
measurement system as a “control package”.
Within this control package, all four levers will be implemented at the same
time to achieve enhanced innovation performance. To achieve this objective, a beliefs
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system will be set out in the form of strong values and a clear vision to inspire and
guide the search for new opportunities and innovation, so that the company can remain
responsive to strategic uncertainties. In addition, the beliefs system will support a
boundary system by communicating an acceptable domain of strategic activities and
those deemed off-limits, which will allow employees to innovate and achieve the
organizational vision within certain pre-defined areas (Chenhall & Moers, 2015;
Mundy, 2010).
In our study, practices enabling core values of learning and creativity will coexist with norms and a code of conduct (Pešalj et al., 2018). Presented as an
organizational mission and a set of core values, the beliefs system will communicate
financial targets, performance goals and rewards which can be used diagnostically to
monitor processes and results, to track progress towards innovation goals, and to
establish whether the desired levels of innovation performance are being achieved
(Tuomela, 2005).
At the same time, the beliefs system will communicate core values to
encourage dialogue and debate in the organization. The system is designed to motivate
information collection and exchange outside the formal channels, to expand and align
opportunity identification, new product concepts and process generation in complex
environments, and lead to better innovation performance (Adler & Chen, 2011; Henri,
2006; Simons, 1995). In addition, the interactive use of PMS will support the
development of ideas and creativity to foster capabilities of innovativeness,
entrepreneurship, and organizational learning (Henri, 2006).
A boundary system will support the belief system by defining and enforcing
the acceptable behavior and domain for the organizational vision, mission and core
values related to innovation. The boundary system will support the diagnostic system
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by connecting the code of conduct, rules and performance standards with targets and
performance indicators which can be used diagnostically to monitor organizational
strategic goals, and correct deviations from preset standards, thereby helping in the
efficient implementation of innovation (Chenhall & Moers, 2015).
The boundary system will also support the interactive system by defining the
domain and boundaries for innovative practices such as information exchange and
debate and assisting it with rules and performance standards. In parallel, the diagnostic
system will set targets and performance measures aligned with the organization’s
belief system, and monitor compliance with mission and core values. The diagnostic
system will also monitor targets and performance measures to ensure compliance with
boundary system controls and correct for any deviation beyond the firm’s preset limits
and boundaries. The diagnostic system will provide past performance measurement
data which can be used interactively for organizational debate, discussion and
communication throughout the organization. For instance, managers may use a
diagnostic system to structure and facilitate interactive debate in order to produce new
organizational solutions or strategies (Mundy, 2010).
By examining the past performance measures interactively, the results will be
used to update targets and performance indicators, which can be used diagnostically
to foster future innovation objectives and strategic direction. Accordingly, both
interactive and diagnostic systems will support each other to achieve the innovation
goals. At the same time, the interactive system will communicate the organization’s
innovative behaviors and core values as part of the dialogue and debate processes and
in support of the beliefs system. In this way, the interactive system will challenge and
enforce organizational rules, acceptable creative behavior and innovation domain
limits which help to update and reinforce the boundary system.
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Consequently, all control systems will work jointly and simultaneously as a
“control package” to enhance innovation performance in the organization. All of these
control systems are part of the organizational capabilities. In the context of dynamic
capabilities, firms require dynamic controls that view the ability to change as a
fundamental characteristic of sustained success and stimulate organizational creativity
and innovation by implementing beliefs and interactive controls. In doing so, the use
of boundary and diagnostic controls should mitigate risk, monitor processes and
progress, and take corrective action to improve innovation performance (Bruining et
al., 2004). This leads to the first hypothesis in this study:
H1: The four uses of management control systems as a package are
positively

related

to

innovation

performance

in

healthcare

organizations.
3.2.2 Levers of Control and Entrepreneurial Orientation
In order to capture all possibilities that a dynamic environment opens up,
entrepreneurial firms must restructure their current asset base and processes.
Therefore, dynamic capabilities are required by firms to enable them to recognize and
capture new opportunities and renew their current assets base. Entrepreneurial
behavior integrated with organizational renewal processes represent a potential source
of competitive advantage, particularly when the business environment changes rapidly
(Jantunen et al., 2005).
The entrepreneurial orientation concept includes firm-level practices,
processes and decision-making styles (Lumpkin & Dess, 1996). It is a
multidimensional construct which consists of innovativeness, proactiveness and risktaking (Covin & Slevin, 1989). Entrepreneurship orientation is achieved mainly
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through the firm’s internal control systems (Li et al., 2006). The Levers of Control
framework as a “control package” can support organizations to achieve higher levels
of entrepreneurial orientation by controlling and enabling innovativeness,
proactiveness and risk-taking.
In entrepreneurial firms, organizational culture focuses on attitudes and core
values such as propensity to take risks, experimentation, proactively towards
opportunities and tolerance of failure (Covin & Lumpkin, 2011). Beliefs and boundary
systems can specify clearly and precisely what the terms of the firm’s high proclivity
are towards the generation of new processes, new product concepts and risk taking
behaviors, and communicate the firm’s innovation strategic values within the
acceptable domain limits. This will lead to a stronger drive to come up with creative
ideas and promote an entrepreneurial attitude which involves alertness to discoveries,
the ability to seize opportunities, and cope with market technological uncertainties by
taking risks (Bisbe & Malagueno, 2015; Jantunen et al., 2005).
Interactive use of MCS is implemented to expand opportunity seeking and
learning throughout the organization, to encourage the development of new ideas and
initiatives, and to focus on strategic uncertainties (Henri, 2006). The interactive use of
PMS supports the development of ideas and creativity, and can stimulate information
processing capacity and interactional needs which are required to foster organizational
capabilities such as the entrepreneurial orientation (Henri, 2006). In addition, it can
improve the organizational entrepreneurial orientation by building internal pressure to
break down narrow search routines, promote opportunity-seeking behavior, and
encourage the emergence of creative initiatives through senior managers’ involvement
(Henri, 2006; Simons, 1995).
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The diagnostic use of PMS supports the attainment of pre-established goals and
narrows the area of exploration, thus increasing the efficiency of solutions related to
organizational problems (Bedford, 2015). PMS is usually implemented when
efficiency and productivity are dropping, or when innovation has to be restrained by
restricting risk-taking and creating boundaries. It is associated with highly structured
channels of communication and restricted flow of information which is required to
improve the process, product and organizational innovations (Henri, 2006). Diagnostic
use of PMS can help to monitor organizational goals and correct deviations from preset
standards, and thereby help in the efficient implementation of innovation (Chenhall &
Moers, 2015).
The four control systems will be used jointly to enable and control dynamic
organizational capabilities including innovativeness, proactiveness, and risk taking to
achieve entrepreneurial orientation. Thus, the following hypothesis is formulated:
H2: The four uses of management control systems as a package are
positively related to entrepreneurial orientation in healthcare
organizations.
3.2.3 Entrepreneurial Orientation and Innovation Performance
As mentioned earlier, the concept of entrepreneurial orientation is a
multidimensional construct which consists of innovativeness, proactiveness, and risktaking (Covin & Slevin, 1989). Innovativeness entails the firm’s readiness to create
new ideas, processes and products and its orientation toward innovation (Hurley &
Hult, 1998). Firms with higher innovativeness have a tendency to support new ideas
and novelty, and further increase the engagement in developing new innovative
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products and processes which will lead to improved innovation performance (Lumpkin
& Dess, 2006).
Innovativeness encourages organizations to increase investments in creating
and adopting innovation activities such as new product development and new
technology acquisition, which can enhance the firm’s innovation capabilities (Zhai et
al., 2018). Furthermore, innovativeness can promote organizational reforms and
innovation, and accelerate the flow and transformation of new knowledge, which can
enhance innovation performance in the organization (Zhai et al., 2018).
Firms with higher proactiveness are able to anticipate and act on future needs
by seeking new opportunities which may or may not be related to the present line of
operations. Such firms are also inclined to introduce of new products and brands ahead
of the competition, and strategically eliminate operations and products which are
unprofitable or in declining stages of their life cycle, and consequently improve their
innovation performance (Lumpkin & Dess, 2001).
In competitive markets, proactiveness can play a vital role in achieving and
maintaining differentiation and competitive advantage (Zhai et al., 2018). Thus,
organizations with higher proactiveness tend to find new market opportunities faster,
take actions on these opportunities, and then improve the innovative organizational
performance (Zhai et al., 2018).
Finally, risk taking refers to a tendency to engage in high-risk activities with
the possibility of high returns in uncertain environments (Covin & Slevin, 1989;
Lumpkin & Dess, 1996). It has been argued that substantial product and process
innovations require a considerable amount of risk-taking (Miller & Friesen, 1982),
which will lead to enhanced innovation performance. This indicates that organizations
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that are prepared to take risks are also more open to focus attention and effort towards
the pursuit of new opportunities (Pérez-Luño et al., 2011).
Risk-taking demonstrates the willingness of firms to invest resources in
innovation strategies or products with uncertainty and a high risk of failure and is
closely associated with entrepreneurial risk preferences and attitudes towards new
innovations (Zhai et al., 2018). An organizational environment of tolerance for
uncertainty is also a way to motivate experimentation, which accelerates the
acquisition, learning and absorbing of the new external knowledge and technologies,
and ultimately improves the organization’s innovation performance (Zhai et al., 2018).
This leads to the following hypothesis:
H3: Entrepreneurial orientation is positively related to innovation
performance in healthcare organizations.
The preceding hypotheses (H2 and H3) link the relationships between
entrepreneurial orientation, innovation performance and the four levers of control
systems as a “control package”. Implicitly, the discussion suggests that the four levers
of control as a “control package” affect firms' innovation performance through
entrepreneurial orientation capabilities. Consequently, the following hypothesis is
proposed:
H4: Entrepreneurial orientation mediates the relationship between the four
uses of management control systems as a package and innovation
performance in healthcare organizations.
3.2.4 Levers of Control and Knowledge Management
In the current changing environment and dynamic markets, knowledge is
considered as a strategic resource for creating competitive advantage. Firms must
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continuously update their knowledge base to create and sustain a competitive
advantage (Asgarian, 2012). Dynamic capabilities are used to promote the
reconfiguration of the organizational knowledge resources and to create new
knowledge to sustain the competitive advantage (Teece et al., 1997). Existing
knowledge management practices could become inappropriate at any time in the
future. Hence, dynamics capabilities are needed to update and reconfigure the current
knowledge management processes (Zahra & George, 2002).
Despite the unobservable nature of knowledge, the firm has other more readily
observable features that can be used to illuminate both the properties and use of its
knowledge. A particularly useful feature in this regard is the management control
system (Turner & Makhija, 2006). Management control systems can facilitate the flow
of knowledge and information within the firm by influencing how knowledge is
acquired, disseminated, interpreted and used to accomplish organizational goals
(Turner & Makhija, 2006).
Simons’ (1995) levers of control framework focuses on how managers make
use of MCSs to deal with the tensions between the organizations’ simultaneous need
for innovation and efficiency. He emphasizes that all four control systems have
elements of both control and learning. As discussed earlier, the four levers of control
are a belief system, boundary system, diagnostic system, and interactive system.
Together they influence the dynamic capability processes by introducing appropriate
levels of knowledge exploitation and exploration (March, 1991; Simons, 1995).
A belief system will encourage subordinates within the firm to explore and
acquire relevant knowledge, share acquired and existing knowledge, and apply it to
achieve the organization’s strategic goals. The boundary system will specify the degree
of freedom and limits to acquiring, sharing and applying knowledge. The interactive
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use of PMS has the potential to direct organizational attention on the particular
strategic uncertainties for which knowledge must be generated and help in
understanding cause-effect relationships.
By promoting organizational debate and dialogue, and emphasizing
information exchange, an interactive PMS supports knowledge dissemination and
information distribution and communication, expanding the organization’s
information processing capacity and encouraging the application of organizational
knowledge.
Finally, the diagnostic use of PMS provides clear goals, narrows the field of
search and increases the efficiency of locating required knowledge related to
organizational challenges (McGrath, 2001). This focus encourages single-loop
learning through an increased depth of knowledge, sharing specific knowledge and
measuring the application of that knowledge. The four levers of control promote the
scanning, searching, discovery and learning which are required for exploring and
acquiring knowledge.
Implementing the four control systems generates forces for error control,
efficiency, productivity and reliability activities which are required for exploitation
and applying of knowledge within the organization. Therefore, the following
hypothesis is proposed:
H5: The four uses of management control systems as a package are
positively related to knowledge
organizations.

management in healthcare
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3.2.5 Knowledge Management and Innovation Performance
Developing knowledge management strategies and organizational learning are
believed to be efficient and effective elements of successful innovation (Lin & Lee,
2005). Innovation is the result of knowledge and expertise sharing between
organizational members and converting this knowledge into explicit forms of product
or services (Von Krogh, 1998). Firms must increase their knowledge base to adapt to
new products and technology and transfer new knowledge to all employees. Based on
the firm’s internal determinants, the type of innovation can involve process, product
and technical innovation. The innovation process involves the acquisition,
dissemination and use of new and existing knowledge (Damanpour, 1991).
Efficient knowledge management processes—such as knowledge acquisition,
application and sharing—are essential for new technological innovation and adoption
(Lin & Lee, 2005). Product innovation is perceived as a planned process that exploits
existing knowledge obtained from practical experiences to develop new products that
fulfill the needs of customers and end users (Lee, Leong, Hew, & Ooi, 2013).
Knowledge management is an approach of more actively leveraging the
knowledge and expertise to create value and enhance organizational effectiveness
(Gold et al., 2001). It has been argued that knowledge is one of the most important
intangible assets and serves as a foundation of sustainable differentiation because of
its uniqueness and general applicability to enhance innovation (Liu, Song, & Cai,
2014).
Firms that exhibit a higher level of knowledge management capacity
experience a learning effect that can improve their capabilities in reducing redundancy,
responding rapidly to change, and developing creative ideas and innovation (Gold et
al., 2001). Knowledge permits the firm to predict the dynamic environment more
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accurately, anticipate future trends of commercial potential, and evaluate the
appropriateness of strategic and tactical actions (Hoarau & Kline, 2014). Without such
knowledge, an organization is less capable of utilizing firm resources and exploiting
new market opportunities.
Effective knowledge management facilitates knowledge communication and
exchange required in the innovation process, and further enhances innovation
performance through the development of new insights and capabilities (Nonaka &
Takeuchi, 1995; Von Krogh, 1998). Therefore, knowledge management capacity plays
a pivotal role in supporting and fostering innovation performance (Chen & Huang,
2009). Therefore, the following hypothesis is proposed:
H6: Knowledge management is positively related to innovation performance
in healthcare organizations.
The preceding hypotheses (H5 and H6) link the relationships among the four
levers of control systems as a “control package”, knowledge management and
innovation performance. Implicitly, the discussion suggests that the four levers of
control systems as a “control package” affect firms' innovation performance through
knowledge management capabilities. Therefore, the following hypothesis is proposed:
H7: Knowledge management mediates the relationship between the four
uses of management control systems as a package and innovation
performance in the healthcare organization.
3.2.6 Knowledge Management and Entrepreneurial Orientation
Knowledge management (KM) and entrepreneurial orientation (EO) are
considered to be among the most popular and collective strategies for organizational
growth and survival in the present competitive environment (Lee & Sukoco, 2007).
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The aim of entrepreneurship is to introduce new products and services to the market,
the ideas for which can be attained by applying a unique combination of new and
existing knowledge (Lee & Sukoco, 2007).
Organizations, therefore, should recognize and capture new information and
knowledge to improve their competitive advantage (Zahra & George, 2002). They
should transform all externally-absorbed knowledge and combine it with existing
organizational knowledge to be used in promoting innovation (Lee & Sukoco, 2007).
This suggests that an entrepreneurially-oriented organization can improve their
capabilities to combine and transform knowledge to create new processes and
products.
In order to respond to emerging markets’ demands, knowledge creation or
conversion processes should be applied and disseminated throughout the organization
(Gold et al., 2001). Furthermore, organizations should respond to market changes by
enforcing the application of existing knowledge throughout the organization, which
should lead to reform and improvement in their competences (Lee & Sukoco, 2007).
Thus, having an entrepreneurial orientation should increase the capability of the
organization to transform knowledge into innovation and upgrade their organizational
competencies (Lee & Sukoco, 2007).
An organization's innovativeness is closely associated with its ability to utilize
its knowledge resources (Subramaniam & Youndt, 2005). Innovation depends on
knowledge creation and exploitation through knowledge application and sharing
within the organization (Li et al., 2009). This becomes crucial for organizations in
emerging markets to efficiently share the employees’ knowledge and improve the
firm’s learning. Organizational innovation can be enhanced by improving their
entrepreneurial orientation (Li et al., 2009).
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Entrepreneurially-oriented firms can capture certain entrepreneurial features of
decision-making such as being innovative and proactive, and taking calculated risks
(Covin & Slevin, 1989; Lumpkin & Dess, 1996). They can improve organizational
performance by exploiting knowledge-based resources, discovering and utilizing new
opportunities. Previous studies view entrepreneurial orientation as an antecedent of
knowledge management to promote innovation (Li et al., 2009; Lumpkin & Dess,
1996).
Organizations with competencies in entrepreneurial orientation and knowledge
management capabilities as well as internal sharing and application of knowledge are
often well positioned to leverage and improve innovation (Li et al., 2009).
Entrepreneurial orientation can motivate organizations to create an innovative, risk
taking and proactive opportunity-seeking environment (Lumpkin & Dess, 1996).
Organizations with strong entrepreneurial orientation can promote organizational
learning and improve the application of organizational knowledge for innovation
(Zahra & George, 2002).
Thus, entrepreneurial orientation might be an important driver for knowledge
management that encourages organizations to respond to new opportunities and to
promote innovation. Thus, the following hypothesis is proposed:
H8: Entrepreneurial orientation is positively related to knowledge
management in healthcare organizations.
The preceding hypotheses (H2, H6, and H8) link the relationships among the
four levers of control systems as a “control package”, entrepreneurial orientation,
knowledge management, and innovation performance. Implicitly, the discussion
suggests that the four levers of control systems as a “control package” affect firms'
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innovation performance through entrepreneurial orientation and knowledge
management capabilities. Therefore, the following hypothesis is proposed:
H9:

Entrepreneurial

orientation

and

knowledge

management

serially mediate the relationship between the four uses of management
control systems as a package and innovation performance in the
healthcare organization.
Figure 2 below illustrates the conceptual framework for the current study. The solid
(black) lines show a direct relationship between systems and dotted (coloured) lines
show indirect relationships between systems.
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Figure 2: Conceptual Framework of the Current Study
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Chapter 4: Research Methodology
This chapter addresses the research questions and describes the philosophical
research paradigm used in this study. It outlines the quantitative methods,
measurement of the constructs, and the results of measurement and structural models.
4.1 Research Questions
This research is aimed at providing a better understanding of the use of
management control systems and their impact on innovation performance in healthcare
organizations in Abu Dhabi. The key research questions which are investigated are as
follows:
1.

What is the impact of the application of the four levers of control on
innovation performance in healthcare organizations?

2.

What is the impact of the application of the four levers of control on
knowledge management practices in healthcare organizations?

3.

What is the impact of the application of the four levers of control on
entrepreneurial capabilities in healthcare organizations?

4.

What are the effects of knowledge management on innovation performance?

5.

What are the effects of entrepreneurial orientation on innovation
performance?

6.

What are the effects of entrepreneurial orientation on knowledge
management?

7.

Do entrepreneurial orientation and knowledge management individually
and serially mediate the relationship between management control systems
and innovation performance in healthcare organizations?
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4.2 Research Paradigm
The nature of any research study entails reflection on various research
paradigms, epistemological and ontological assumptions as they constitute beliefs,
truth and the nature of reality. The researcher’s assumptions affect the research and the
final conclusion of the study. The philosophical approach underlying the current
research is positivism. The accounting research that is occasionally classified as
positivist aims at empirically validating general causal explanations of accountingrelated phenomena and causal interpretations that apply to many cases of a given
phenomenon (Luft, & Shields, 2014).
In any study, connecting research and philosophical approaches helps to clarify
the researcher’s theoretical frameworks (Antwi & Hamza, 2015). Any research
framework consists of beliefs about the nature of reality and humanity (ontology), the
theory of knowledge that informs the research (epistemology), and how that
knowledge could be obtained (methodology) which caused differences in research
assumptions and methodologies used in social science research (Antwi & Hamza,
2015).
A positivist approach perceives social science as a systematic method for
integrating deductive logic with accurate empirical observations of individual behavior
in order to discover and confirm a set of probabilistic causal laws that can be employed
to predict general patterns of human behavior (Antwi & Hamza, 2015). Positivists
assume that empirical facts exist independently from personal ideas or thoughts; they
are governed by laws of cause and effect; patterns of social reality are stable, and
knowledge of them is additive (Antwi & Hamza, 2015).
According to positivists, there exists a physical and social reality external to
the researcher that can be examined through the development of testable hypotheses
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(Sale, Lohfeld, & Brazil, 2002). Furthermore, there exists a theory and an independent
set of observation statements that could be used to test or verify the truth of a theory
(Sale et al., 2002). The ontological position for this paradigm is that reality is
objectively given and is measurable using properties which are independent of the
instruments and researcher, and that this knowledge is objective and quantifiable
(Antwi & Hamza, 2015).
At the epistemological level, positivism assumes that the investigator and
investigated are independent entities, and therefore the investigator is capable of
studying a phenomenon without influencing it or being influenced by it (Sale et al.,
2002). In addition, the research approach is deductive where reasoning involves the
confirmation of hypotheses from existing theories. Positivists embrace scientific
methods and organize the knowledge generation process with the support of
quantification to enhance accuracy in the description of parameters and the
relationship among them. Positivism is concerned with uncovering the truth and
presenting it by empirical means (Antwi & Hamza, 2015).
Positivists use reliability, validity, precision, objectivity and generalizability to
assess the rigor of quantitative research, as they intend to predict, describe and verify
empirical relations in relatively controlled settings (Ulin, Robinson, & Tolley, 2012).
The vast majority of researchers use quantitative methods to test these hypotheses
within this paradigm (Sale et al., 2002). Quantitative methodology is concerned with
objectives to quantify social phenomena, collect and analyze numerical data, and focus
on the relations between smaller numbers of attributes across many cases (Antwi &
Hamza, 2015).
With the help of quantitative tools, researchers try to explain how variables
interact, shape events and cause outcomes. They often test and develop these
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explanations in experimental studies. Multivariate analysis and other techniques for
statistical prediction are among the classic contributions of this type of research.
Quantitative research supports the notion that reliable knowledge is based on direct
manipulation or observation of natural phenomena through empirical means (Antwi &
Hamza, 2015). Therefore, positivism emphasizes the implementation of reliable and
valid methods in order to describe and explain relationships.
4.3 Methodological Approach
Based on the research questions and the research paradigm, quantitative
research methods were used in this study. The objective of quantitative methodology
is to quantify social phenomena, collect and analyze numerical data, and focus on the
relationships between smaller numbers of attributes across many cases (Antwi &
Hamza, 2015). With the help of quantitative tools, researchers try to explain how
variables interact, shape events and cause outcomes. Several empirical studies have
used survey data and quantitative methods to examine the four uses of the control
levers (Mundy, 2010; Widener, 2007), entrepreneurial orientation (Hughes, Hughes,
& Morgan, 2007), knowledge management (Lin & Lee, 2005), and innovation
performance (Chen, Lin, & Chang, 2009).
4.4 Sample Selection and Data Collection
To test the proposed research hypotheses, data were collected through an online
survey; involving the use of a structured questionnaire which was sent to middle-level
managers in healthcare organizations in Abu Dhabi (See Appendix D). Nonaka and
Takeuchi (1995) argue that middle managers play a central role in innovation
activities. They suggest that most innovations emerge from the middle of the
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organization and the promising ones are then sent to upper management for further
analysis and evaluation.
Those innovations that meet the rigorous standards set by the senior
management team are then sent back to middle managers who then communicate them
to the employees. In addition, senior managers are isolated from actual day-to-day
activities; thus middle managers can play a crucial role in fostering communicationrelated to the company's mission, goals, and priorities. Middle managers interact with
a diverse level of employees and backgrounds, which enables them to use formal and
informal approaches to encourage innovation and take calculated risks.
Huy (2001) believes that middle-level managers make essential contributions
to their organizations in their roles as communicators, entrepreneurs, stabilizers and
therapists. These middle-level managers work in different functional areas in
healthcare organizations and occupy different positions, including heads of
department, physician managers, nursing managers, medical physics managers,
biomedical engineering managers, supply chain & logistics managers, business
development managers, operations managers, and other functions.
Potential middle-level managers who were targeted for this study were drawn
from the Abu Dhabi Health Authority online database and Linkedin.com website.
During the creation of a list of potential participants from these sources, care was taken
to make sure that they were from healthcare organizations in Abu Dhabi. An Internet
search was conducted to identify specific middle-level managers and their relevant
email addresses. The Internet search resulted in a list of 300 managers.
A self-administered survey instrument was emailed to each of the 300
managers in the sample. The managers were assured anonymity and confidentiality
and were encouraged to complete the survey within one week from the day they
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receive it. Of the 300 managers, 113 responded and completed the questionnaire,
giving a 37.6% response rate. The 113 responses came from across the range of
middle-level managers in the targeted sample.
Gaining access to middle-level managers in hospitals and healthcare centres in
Abu Dhabi was a challenging process due to the different rules, regulations and
approvals required to conduct such a study. In addition, some managers believed that
the questionnaire was too long, and were not interested in completing it. These factors
resulted in the relatively low response rate.
Drawing a survey sample from a single industry—healthcare—can help to
implicitly control for several confounding factors that could impact the findings if the
sample was drawn from different industries (Chong & Mahama, 2014; Ittner, Larcker,
& Randall, 2003). Culture is one such confounding factor in studies of the use of levers
of control and innovation (Heinicke, Guenther, & Widener, 2016). Our belief is that
our focus on a single industry in a single city can implicitly control for the confounding
effect of culture (Chong & Mahama, 2014).
It is also worth considering that organizations do not function in isolation, and

that the type of innovations and strategies employed results in decisions that are
industry driven (Guo et al., 2018). Thus, the relationship between MCS and innovation
is expected to be context-specific (Guo et al., 2018). Furthermore, contingency theory
in accounting research confirms that the role and function of management control
systems differs based on the industry within which the organizations function.
However, more research in this area is required (Guo et al., 2018). Considering these
factors, the current research examines the relationship between the uses of MCS and
innovation performance in the healthcare organizations.
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Following Chong and Mahama (2014), the online questionnaire survey
presented the questions in a format similar to those of paper-based self-administered
questionnaires. The questions were displayed in a screen-by-screen format, with each
screen showing a separate section of the questionnaire. Each screen was designed in
such a way that all questions had to be completed before the respondents could
continue to the next screen. If the answers on a given section were incomplete, a popup message appeared to show the unanswered questions and to encourage the
participant to answer those questions before moving to the next section. Consequently,
there was no missing data in the responses.
As shown in Table 1 (Panel A), the respondents work in three different
categories of healthcare organizations, as follows: 69.9% in private organizations,
20.4% in governmental organizations, and 9.7% in semi-governmental organizations.
Table 1 (Panel B) shows that the average age of these organizations was 8.9 years.
As noted previously, respondents’ job titles included department managers,
physician managers, nursing managers, biomedical engineering managers, operations
managers, program managers, continuous education managers, human resource
managers, laboratory managers, business development managers, and others. The
respondents’ average number of years working for their current organization was 5.2
years, and the average number of years the respondents were working in their current
position was 4.2 years.
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Table 1: Descriptive statistics
Panel A: Healthcare organization categories

Frequency

Percent

Governmental

23

20.4%

Semi-Governmental

11

9.7%

Private

79

Total

113

69.9%
100%

Minimum

Maximum

Mean

Standard
deviation

Organization Age (Years)

2

30

8.9

5.7

Number of years working in the
organization

1

15

5.2

3.2

Number of years in current
position

1

10

4.2

2.8

Panel B: Demographics

4.5 Measurement of the Constructs
The constructs of theoretical interest in this study are latent in nature; that is,
they cannot be observed or measured directly. However, they may be measured
indirectly by means of observable multi-item indicators. Recent developments in
social studies indicate that one of two approaches can be used when constructing multiitem indicators for latent constructs, depending on the investigator’s conceptualization
of the focal constructs (Chong & Mahama, 2014). The first approach requires
measuring the indicators as reflective indicators of the latent construct, and the second
approach requires measuring the indicators as formative indicators of the latent
construct.
Wilcox, Howell, and Breivik (2008) suggest that latent constructs themselves
are inherently neither reflective nor formative. This suggests that a given construct can
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either be measured using reflective or formative indicators, depending on an informed
choice by the researcher and the conceptualization of the study constructs. In addition,
the authors argue that in a measurement model the indicators do not inform the choice
as to whether items should be modeled in a reflective or formative fashion. Such a
choice should be conceptually driven by the researcher depending on the relationship
between the latent constructs and their respective indicators, as well as by the
relationship among the indicators (Wilcox et al., 2008).
When the researcher measures indicators that are manifestations or effects of
the latent construct, causality is proposed to flow from the latent construct to the
indicators, and hence a reflective indicator measurement model is appropriate (Bisbe,
Batista-Foguet, & Chenhall, 2007). Because these indicators are conceptualized as
reflective, changes in the construct are expected to cause changes in the indicators, and
these indicators are expected to co-vary (Bisbe et al., 2007). Most constructs reported
in the management accounting and control systems survey-based literature are based
on reflective models (Bisbe et al., 2007).
In contrast, if the researcher measures indicators that form or induce the
construct and describe its inherent constitutive facets, then a formative indicator
measurement model should be specified (Bisbe et al., 2007). The direction of causality
flows from the indicators to the construct, and the indicators as a group collectively
explain the conceptual meaning of the construct. The indicators are not driven by an
underlying construct, and the indicators do not necessarily co-vary (Bisbe et al., 2007).
Based on the above developments in the literature, reflective indicators were
developed for all the theoretical constructs in the current study. Each latent construct
was measured using multi-item indicators. These measures were adopted from
established scales in previous studies. Each indicator (question) was anchored on a 7-
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point Likert-type scale. The indicators for each construct will be discussed briefly in
the sections below.
4.5.1 Management Control Systems Uses
Previous studies have taken various approaches to operationalize the LoC
framework. The current study considers the entire LoC framework in relation to the
complete ‘package’ of MCSs used by middle-level managers. In order to measure the
use of the four management control systems, three scales were adopted from previous
research studies (Abernethy & Brownell, 1999; Henri, 2006; Widener, 2007) to
measure belief control systems, boundary control systems, diagnostic control systems,
and interactive control systems. All instruments were previously tested for validity and
reliability.
4.5.1.1 Belief System
The scale which was used to measure belief systems was adopted from
Widener’s (2007) study. Four items were used to capture the extent to which mission
statement and innovation core values are used and communicated within the
organization. In addition, respondents were asked to rate the extent to which top
managers communicate innovation core values to the workforce in their organizations,
and the extent to which employees are aware of these value.
4.5.1.2 Boundary System
Widener’s (2007) scale was used to measure the boundary systems. Four items
were used to measure the extent to which the organization implements a code of
business conduct to define and communicate innovation-related behavior and risks.
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These items were also used to capture the extent to which the employees are aware of
the organization’s code of business conduct related to innovation activities.
4.5.1.3 Diagnostic Control System
The scale which was used to measure the diagnostic control systems was
adopted from the Abernethy and Brownell (1999) and Henri (2006) studies. Six items
were used to capture the extent to which the performance management system is used
diagnostically to track progress towards innovation goals, review key performance
indicators related to innovation, and compare innovation outcomes with planned
targets. Furthermore, the respondents were asked to rate the extent to which the
innovation-related data from their performance measurement systems are reported
through formal reporting procedures.
4.5.1.4 Interactive Control System
The scale which was used to measure the interactive control systems was also
adopted from the Abernethy and Brownell (1999) and Henri (2006) studies. Six items
were used to measure the extent to which the performance management system is used
interactively to question and debate innovation-related decisions and to enable the
organization to focus on innovation-critical success factors.
4.5.2 Entrepreneurial Orientation
Entrepreneurial orientation was measured using an instrument developed by
Hughes et al. (2007). The scale consists of nine items to measure innovativeness,
proactiveness and risk-taking. The respondents were asked to rate the extent to which
their organization is often the first to market with new products and services and
emphasizes both exploration and experimentation for opportunities.
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4.5.3 Knowledge Management
A scale developed by Lin and Lee (2005) was used to measure knowledge
management. Thirteen items were adapted to measure knowledge acquisition,
knowledge application and knowledge sharing. The respondents were asked to rate the
extent to which their organization has processes for knowledge acquisition and
generation, knowledge integration and utilization, and knowledge distribution and
dissemination.
4.5.4 Innovation Performance
The innovation performance construct was measured using an instrument
developed by Hung, Lien, Yang, Wu, and Kuo (2011). The scale was used to measure
product innovation, process innovation and organizational innovation. The instrument
consists of sixteen items to indicate the extent to which the organization’s products,
services and delivery methods are faster than the competitors.
In addition, respondents were asked to rate the extent to which their
organization is continuously using innovative technology to improve the quality and
speed of services and delivery methods. Respondents were also asked to rate the extent
to which their organization’s profitability, comparative advantage and employee
productivity improved during the last three years.
4.5.5 Control Variables
An essential element in empirical research is control, whereby investigators try
to exert control in research in order to eliminate threats to valid inferences (Atinc,
Simmering, & Kroll, 2012). Researchers want to determine whether the focal
dependent and independent variables have the relationship that is hypothesized and
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must therefore eliminate the possibility of invalid results that reduce the explanatory
power of the model (Atinc et al., 2012). Three control variables were included in this
study: organizational slack, environmental uncertainty and organization size.
4.5.5.1 Organizational Slack
Slack is that buffer of actual or potential resources which allows firms to adapt
successfully to internal pressures for adjustment or to external pressures to initiate
changes in strategy in respect to the external environment (Bourgeois, 1981). Slack
and innovation are concepts at the very core of organization theory.
Organizational slack has long been used to explain diverse organizational
phenomena, including effectiveness, goal conflict, political behavior and innovation
(Nohria & Gulati, 1996). Slack resources can play an essential contextual role in
influencing innovation outcomes (Huang & Chen, 2010).
Organizational slack is considered one of the vital resources to exploit existing
competencies, build new ones and develop innovations (Atuahene-Gima, 2005).
Accordingly, organizational slack can affect all types of innovations and can be
considered as a control variable in this study.
Atuahene-Gima’s (2005) scale was adopted in this study to measure
organizational slack. Four items were used to measure the extent to which employees
use the firm’s resources to initiate and support new strategy initiatives.
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4.5.5.2 Environmental Uncertainty
Environmental uncertainty refers to the degree of instability and the rate of
change in the business environment (Wang, Yeung, & Zhang, 2011). In a highly
dynamic environment, organizations tend to regularly introduce radical innovations
that differentiate their products in order to obtain competitive advantage (Freel, 2005).
Innovation is characterized by changes in technologies, processes and product
demands which can cause environmental instability and unpredictability. Previous
studies suggest that innovation is positively correlated with environmental uncertainty
(Freel, 2005). Consequently, environmental uncertainty is included as a control
variable in this study.
To measure environmental uncertainty, Mao, Liu, and Zhang’s (2015) scale
was adopted. Three items were used to capture the difficulty and inability to precisely
predict changes in the market environment.
4.5.5.3 Organization Size
Firm size may affect innovation performance because different sizes can
present various organizational characteristics and resource deployments (Wang et al.,
2011). Larger organizations can have access to more resources, which is an essential
contributor to innovation (Wang et al., 2011). Thus, organization size was used as a
control variable. Organization size was measured by six ranges of the number of
employees. These ranges were included in the model as dummy variables.
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4.6 Results
4.6.1 PLS-SEM
The collected data were analyzed using the Partial Least Squares (PLS)
approach to Structural Equation Modeling (SEM). Structural Equation Modelingbased method is regarded as a connection of two traditions: an econometric perspective
aiming at prediction, and a psychometric emphasis that models concepts as latent
(unobserved) variables indirectly inferred from multiple observed measures, known as
indicators or manifest variables (Chin, 1998). This connection enables social scientists
to perform path analytic modeling with latent variables which in turn led some
academics to label this approach as an example of the second generation of
multivariate analysis (Chin, 1998).
According to Chin (1998), SEM-based approaches offer researchers the
flexibility to do the following: (a) model relationships between multiple criteria and
predictor variables; (b) build unobservable latent variables; (c) model errors in
measurement

for

observable

variables;

and

(d)

statistically

test

prior

theoretical/substantive and measurement assumptions against empirical data (i.e.
confirmatory analysis). Each latent variable is estimated by its particular set of
indicators. Therefore, latent variable component scores have to be created based on a
weighted sum of their indicators. What establishes the best weighting scheme for each
set of indicators depends on the model being estimated (Chin, 1998).
Depending on the researcher’s goals and epistemic interpretation of data to
theory, characteristics of the obtained data, or measurement development and level of
theoretical knowledge, the PLS method can be claimed to be suitable (Chin, 1998).
Compared to the well-known factor-based suitable covariance approach for latent
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structural modeling, the component-based PLS avoids two serious problems:
inadmissible solutions and factor indeterminacy (Chin, 1998).
The PLS-SEM goal is to assist the researcher to find determinate values of
latent variables for predictive purposes. PLS is used to reduce and minimize the
variance of all dependent variables (Chin, 1998). Consequently, parameter estimates
are acquired based on the capacity to minimize the residual variances of dependent
variables, both observed and latent (Chin, 1998). The PLS approach offers means to
directly calculate the component scores of the latent variables. The approach is partial
in the least squares sense because each step of the PLS minimizes a residual variance
with respect to a subset of the parameters being estimated and gives fixed estimates or
proxies for the other parameters (Chin, 1998). It is coherent in a predictive sense where
its goal is to reduce and minimize the variances of the dependent variables (observed
or latent). The determinate nature of the PLS approach prevents parameter
identification problems which can happen under covariance-based analysis (Chin,
1998).
Partial Least Squares is a variance-based structural equation-modeling
procedure which has become popular in the social sciences and management studies
in recent years. Recent debates around PLS stress its ability to model both factors and
composites, and its prediction orientation (Nitzl, Roldan, & Cepeda, 2016).
Furthermore, PLS is a valuable tool for testing hypotheses—particularly in complex
path models—in an explorative fashion (Nitzl et al., 2016).
PLS-SEM does not assume that the data are normally distributed. The absence
of normality means that parametric significance analyses implemented in regression
tests cannot be used to test whether coefficients such as path coefficients, outer
loadings and outer weights are significant (Hair, Hult, Ringle, & Sarstedt, 2016).
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As an alternative, PLS-SEM depends on a nonparametric bootstrapping
procedure to estimate coefficients and their significance (Hair et al., 2016). In the
bootstrapping procedure, a large number of samples (i.e., bootstrap samples) are drawn
from the original sample with replacement. Replacement means that every time an
observation is randomly drawn from the sampling population, it is returned to the
sampling population before the next observation is drawn. In other words, the
population from which the observations are drawn always contains all the same
elements (Hair et al., 2016). Thus, an observation for any bootstrap sample could be
drawn more than once or may not be drawn at all from the sample. Each bootstrap
sample has the same number of observations (frequently called bootstrap cases) as the
original sample. For instance, if the original sample has 150 valid observations, then
each bootstrap sample includes 150 observations. The number of bootstrap samples
should be high but must be at least equal to the number of valid observations in the
data set (Hair et al., 2016).
It is valuable to report the bootstrap confidence interval which offers further
information on the stability of the coefficient estimate (Hair et al., 2016). The
confidence interval is the range within which the true population parameter will fall,
assuming a certain level of confidence (e.g., 95%). Furthermore, the range of the
confidence interval offers the investigator an indication of the estimation stability.
When the confidence interval of a coefficient is broader, its stability is lower. The
confidence interval provides a range of possible population values for a particular
parameter reliant on the variation in the sample size and the data (Hair et al., 2016).
For example, the null hypothesis H0 that a specific parameter such as an outer
weight w1 equals zero (i.e., H0:w1 = 0) in the population is rejected at a given level α,
if the corresponding (1 – α) % bootstrap confidence interval does not include zero.
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Therefore, if a confidence interval for an estimated coefficient such as an outer weight
w1 does not include zero, the null hypothesis that w1 equals zero is rejected, and a
significant effect in assumed (Hair et al., 2016).
PLS is a component-based latent variable modeling technique that aims to
maximize variance explained while minimizing measurement errors. PLS is suitable
for this study because it imposes few data assumptions, is valid for relatively small
sample sizes and recognizes measurement errors (Chin, 1998). It enables path models
involving latent variables to be estimated, where the latent variables are indirectly
measured by multiple indicators (Mathieson, Peacock, & Chin, 2001). Another
advantage of the PLS approach is its ability to deal with formative as well as reflective
indicators, even within one structural equation model. PLS is able to examine theory
(structural model) and measures (measurement model) at the same time.
One of the differences between PLS and covariance-based structural equation
modeling is that PLS does not require a distributional assumption about the data being
analyzed. As a result, the R² is considered the most suitable statistic for assessing the
stability of the model, and bootstrap re-sampling is used to test the significance of
factor loadings and path coefficients. SmartPLS release 3.2.7 software was used to
estimate the measurement and structural models, and to test the hypotheses in this
study. The results are discussed in section 4.6.2.
4.6.1.1 Mediation in PLS-SEM
Partial Least Squares is a variance-based structural equation modeling
procedure which has become popular in social sciences and management in recent
years. Recent debates around PLS stress its ability to model both factors and
composites, and its prediction orientation (Nitzl et al., 2016). Furthermore, PLS is a
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valuable tool for testing hypotheses—particularly in complex path models—in an
explorative fashion. However, in complex path models, it’s much easier to overlook
the existence of effects that do not directly show their influence.
By focusing only on direct relationships, researchers may ignore mediation
effects completely. Neglecting the mediation effects can heavily bias the interpretation
of the results when a variable has no direct effect because its influence is mediated by
another variable (Nitzl et al., 2016). As a result, researchers may assume that a variable
is not relevant for answering their research question at all. Even with the increasing
awareness and use of mediation effects, PLS studies frequently do not examine
mediating effects clearly in their hypotheses, nor do they investigate mediating effects
in their path models (Nitzl et al., 2016).
In order to understand the significance of mediation effects testing in a PLSSEM, it is essential to understand the mediation effects. Mediation occurs when a
variable—called a mediator—intervenes between two other related constructs (Baron
& Kenny, 1986). When the exogenous construct changes, that produces a change in
the mediator variable, which then leads to a change in the endogenous construct, and
the mediator variable controls the nature of the relationship between the exogenous
and endogenous constructs (Hair et al., 2016).
The fundamental principle of mediation analysis is that it assumes an order of
relationships in which an independent variable affects a mediating variable, which then
affects a dependent variable. Thus, mediation is a technique that can help the
researcher to explain the mechanism or process by which one variable affects another
(Nitzl et al., 2016). Thus, the central characteristic of a mediating effect (i.e., mediation
or indirect effect) is that it includes a third variable that plays an intermediate role in
the relationship between the dependent and independent variables.
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It is essential for the researcher to understand the mediation questions because
they are fundamental for many management topics that can explain how specific
processes and factors hinder or improve the influence of success drivers (Nitzl et al.,
2016). The researcher’s main objective in mediation analysis is primarily explanation
because the main focus of mediation is to understand the development of processes
(Nitzl et al., 2016). However, mediation analysis may also play an important role in
prediction (Nitzl et al., 2016).
Examining the strength of the mediator’s relationships with the other
constructs allows us to examine the mechanisms that underlie the cause-effect
relationship between an exogenous construct and an endogenous construct (Hair et al.,
2016). Baron and Kenny (1986) suggest that a variable should meet the following
conditions to function as a mediator: (a) a variation in the independent variable leads
to significant variation in the hypothesized mediator (i.e., Path a); (b) a variation in the
mediator leads to significant variation in the dependent variable (i.e., Path b); and (c)
when Paths a and b are controlled, a previously significant relationship between the
dependent and independent variables (i.e., Path c) becomes no longer significant, with
the most substantial support of mediation achieved when Path c is zero. When Path c
is decreased to zero, substantial evidence is obtained for a single, dominant mediator.
If the residual Path c is not zero, this indicates the function of multiple mediators.
In contrast, Zhao, Lynch and Chen (2010) recommend that in order to
investigate mediation the Baron-Kenny steps should be replaced with one test, which
is bootstrapping the indirect effect a x b to test in the indirect effect significance, and
then the type of mediation can be classified by estimating the coefficients a, b, and c.
In the case of multiple mediators, all of them have to be considered simultaneously in
one model to gain a complete understanding of the mechanisms through which an
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exogenous construct affects an endogenous construct and to avoid any bias.
Researchers have to include the direct effect c’ in their PLS model to control and
determine the type of mediating effect (Nitzl et al., 2016). In multiple mediation
models, a specific indirect effect can be interpreted as the indirect effect of independent
variable on dependent variable through a given mediator, controlling for all other
included mediators (Hair et al., 2016).
PLS requires us to test the essential effects in one single model and not to
follow a two-step approach for testing mediating effects. In this approach, during the
first step a direct effect is tested, and a mediator variable is included in the second step
(Nitzl et al., 2016). In addition, the bootstrap results for testing indirect effects should
be used directly from the PLS software because of fixed measurement problems when
using only the values from the latent constructs that are included in another program
(Nitzl et al., 2016).
Preacher and Hayes (2008) demonstrate that the Sobel test is not suitable for
analyzing indirect effects, because the parametric assumptions (i.e., normality) of
paths a and b do not hold for the product term of the two paths (i.e., a × b), if one
assumes that a and b are normally distributed. This bias is particularly applicable for
small sample sizes, which is often the case in PLS (Nitzl et al., 2016).
Alternatively, researchers should apply bootstrap routines to test the
significance of the indirect effect a × b (Nitzl et al., 2016). As mentioned earlier, the
bootstrapping procedure is a non-parametric inferential method that randomly pulls
several subsamples (e.g., 5,000) with replacement from the original dataset. Data
sample bootstrapping of an indirect effect is essential to find information about the
population distribution, which is then used as the basis for hypotheses testing.
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Bootstrapping procedures do not necessitate assumptions about the shape of
the variable distribution. In the first step in a PLS, the data for each item of the
measurement are bootstrapped. Then, the bootstrapped results are independently used
to estimate the underlying PLS path model. The different model approximations
provide the distribution of the path coefficients for the inner path model. The
information about the characteristics of the mediation-effect distribution is acquired
by estimating the confidence interval for a × b rather than with a pseudo-t-value (Nitzl
et al., 2016). For this purpose, the subsamples (k) for a × b from the bootstrapping
procedure must be organized from smallest to largest (Nitzl et al., 2016).
The investigator has to choose a specific alpha error. For instance, for a
probability of error of 5%, a 95% confidence interval must be determined with a 2.5%
probability of error at each tail when conducting a two-sided test. A bias-corrected
bootstrap confidence interval is the best method for identifying mediating effects when
a mediating effect is present (Nitzl et al., 2016).
Nitzl et al. (2016) have developed a procedure to test mediation effects in PLSSEM and defined the different types of mediation that can be found in the analysis.
The procedure includes five critical elements to test mediation effect in PLS:
1. Testing the indirect effect a × b offers academics all the information they need to
evaluate the significance of a mediation. Thus, it is not necessary to conduct
separate tests for paths a and b by applying PLS-SEM.
2. The strength of the indirect effect a × b should define the size of the mediation.So,
it is also not required to test the difference between c and c’.
3. A significant indirect effect a × b is the only condition for establishing a mediation
effect.
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4. A bootstrap test should be implemented to test the significance of the indirect effect
a × b.
5. The significance of the direct effect (c’) has to be tested in order to determine the
type of effect and/or mediation.
4.6.1.1.1 Type of Mediation
After the direct and indirect effects are tested, the researcher should follow a
decision tree to determine the type of effect and/or mediation. As shown in Figure 3,
the decision tree includes two steps that reflect the abovementioned recommendations
for state-of-the-art mediation analysis (Nitzl et al., 2016). In the following, the second
step is described in detail. A mediating effect always exists when the indirect effect a
× b is significant. The present mediation literature considers two different types of
mediation: partial and full (Nitzl et al., 2016). Partial mediation can be divided again
into competitive and complementary partial mediation.
a) Full Mediation
Full mediation is established when the direct effect c’ is not significant while
the indirect effect a × b is significant, which shows that only the indirect effect via the
mediator is indicated. Full mediation indicates that the effect of the variable X to Y is
completely transmitted with the support of another variable M (Nitzl et al., 2016).
It also indicates the condition Y completely absorbs the negative or positive
effect of X. Thus, it can completely transmit an effect, or it can completely hinder the
effect in terms of another effect. In other words, the independent variable X extracts
its influence only under a particular condition of M on dependent variable Y.
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Figure 3: Mediator Analysis Procedure in PLS (Nitzl et al., 2016; Zhao et al., 2010)

b) Partial Mediation
All other situations under the condition that both the direct effect c’ and the indirect
effect a × b are significant to represent partial mediation (Nitzl et al., 2016).
Two types of partial mediations can be considered:
i) Complementary Partial Mediation
In a complementary partial mediation, the direct effect c’ and indirect effect a
× b point in the same (positive or negative) direction (Baron & Kenny, 1986; Nitzl et
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al., 2016). A complementary mediation hypothesis proposes that the mediator variable
describes, possibly confounds, or falsifies the relationships between the dependent and
independent variables. Complementary partial mediation is often called a ‘consistent’
or ‘positive confounding’ model (Nitzl et al., 2016; Zhao et al., 2010).
ii) Competitive Partial Mediation
In a competitive partial mediation, the direct effect c’ and indirect effect a × b
point in different directions (Nitzl et al., 2016). A competitive partial mediation
hypothesis assumes that the mediator variable would decrease the size of the
relationship between the dependent and independent variables (Nitzl et al., 2016).
However, the mediator variable could also increase the strength of the relationship
between the independent and dependent variables. Competitive partial mediation has
frequently been called an ‘inconsistent’ or ‘negative confounding’ model (Nitzl et al.,
2016).
c) Only Direct effect
If the indirect effect a × b is not significant while the direct path c’ is, the
mediator variable has no effect. This shows that a direct, non-mediating effect exists.
In this situation, the research was possibly examining the wrong mediation relationship
(Nitzl et al., 2016).
d) No effect
There is no effect if neither the indirect effect a × b nor the direct effect c’ is
significant. The total effect can still be significant. In this situation, the investigator
should carefully examine the hypothesized model. If the total effect c is significant, it
can suggest that the mediation variable must be deleted because it does not bring any
further degree of clarification (Nitzl et al., 2016). When the mediation variable M has
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no significant effect, it only weakens the direct effect of the independent variable X
and should be deleted (Nitzl et al., 2016).
4.6.1.1.2 Multiple Mediations
PLS is frequently categorized by complex path models (Nitzl et al., 2016).
There may be multiple relationships between one or more mediator variables, or one
or more independent variables, or one or more dependent variables (Nitzl et al., 2016).
To test a model with multiple mediators, researchers could be tempted to conduct a set
of simple mediation analyses, one for each mediator. However, Preacher and Hayes
(2008) argue that this approach is challenging for at least two reasons.
First, the researcher cannot simply combine the indirect effects estimated in
several simple mediation analyses to calculate the total indirect effect, as the mediators
in a multiple mediation model will normally be correlated (Hair et al., 2016). As a
result, the specific indirect effects calculated using several simple mediation analyses
will be biased and will not sum to the total indirect effect through the multiple
mediators (Hair et al., 2016). Second, hypothesis tests and confidence intervals
estimated for specific indirect effects may not be precise due to the oversight of other,
potentially important mediators (Hair et al., 2016).
By considering all mediators at the same time in one model, the researcher
can gain more complete information about the mechanisms through which an
independent variable affects a dependent variable (Hair et al., 2016). In a multiple
mediation model, a specific indirect effect can be inferred as the indirect effect of the
exogenous construct on the endogenous construct through a given mediator,
controlling for all other included mediators (Hair et al., 2016).
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The analysis of a multiple mediation model for simple mediation follows the
same procedure as shown in Figure 3. The researchers have to test the significance of
each indirect effect (i.e., the specific indirect effects) and the direct effect between the
independent variable and the dependent variable (Hair et al., 2016). Furthermore, the
investigator has to test whether the total indirect effect is significant. Measuring the
significance of the direct effect and the total indirect effect can be done immediately
using the SmartPLS 3.2.7 software.
However, in a multiple mediations model the total indirect effect could consist
of several specific indirect effects (Hair et al., 2016). Evaluating the significance of
the specific indirect effects involves manually calculating the standard error of each
effect. For this purpose, the researcher can use the SmartPLS 3.2.7 results report from
the bootstrapping procedure, and simply copy and paste the path coefficients of all
bootstrap samples into spreadsheet software such as Microsoft Excel (Hair et al.,
2016). The formula tool of the spreadsheet software allows the researcher to manually
calculate the specific indirect effects of all bootstrap samples (Hair et al., 2016).
By using the manually calculated bootstrapping results as input, the standard
error can be computed (i.e., which equals the standard deviation in bootstrapping) of
each specific indirect effect in the multiple mediation model (Hair et al., 2016).
Dividing the specific indirect effect (as measured when multiplying the direct
effects from the standard PLS-SEM analysis of the path model) by the standard error
yields the t value of the specific indirect effect (Hair et al., 2016).
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4.6.2 Results of the Measurement Model
Since all constructs in this study are latent constructs, the reliability and
validity of their indicators were evaluated. The measurement models were assessed for
reliability (individual item reliability and composite reliability) and validity
(convergent and discriminant validity). Individual item reliability was assessed by
examining the factor loading of each scale-item. Acceptable reliability is established
when factor loadings for a construct are 0.70 or above. However, Hair et al. (2016)
argue that researchers should carefully investigate the impacts of removing any item
on the composite reliability, as well as on the content validity of the construct.
Indicators with outer loadings between 0.40 and 0.70 should be reviewed for
removal from the scale only when removing the indicator results in an improvement
in the composite reliability (or the average variance extracted) above the suggested
threshold values (Hair et al., 2016). Furthermore, the researcher should consider the
extent to which the item’s removal impacts content validity. Indicators with low outer
loadings are occasionally retained on the basis of their contribution to content validity.
Indicators with very low outer loadings (below 0.40) should always be
eliminated from the construct (Hair et al., 2016). Since indicators in this study are
reflective, indicators are essentially interchangeable, and deleting individual reflective
indicators does not change the conceptual domain of the construct and does not cause
significant consequences in terms of conceptual mis-specification, as long as the
construct has sufficient reliability (Bisbe et al., 2007; Hair et al., 2016).
Based on these recommendations, three indicators were removed from the
measurement model with loadings lower than 0.5. All the other items loaded
significantly on their respective constructs with p-values less than 0.0001
demonstrating adequate reliability (see Appendix A).
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Composite reliability is used to assess the internal consistency reliability.
Nunnally (1978) recommends that composite reliability should be 0.7 or higher for a
construct to establish adequate composite reliability. As shown in Table 2, each of the
measurement models had composite reliability higher than 0.80, demonstrating
acceptable composite reliability. Convergent validity measures the extent to which
scale items correlate positively with other indicators of the same construct. This is
assessed by examining each construct’s Average Variance Extracted (AVE).
Acceptable convergent validity is demonstrated by an AVE measure of 0.5 or more
(Chin, 1998). The AVEs for all the constructs in the model were more than 0.5, which
demonstrates adequate convergent validity (see Table 2).
Table 2: Construct Reliability and Validity

Cronbach's Alpha

Composite
Reliability

Average
Variance
Extracted

Belief Control Systems

0.814

0.878

0.644

Boundary Control Systems

0.897

0.929

0.765

Diagnostic Control systems

0.861

0.901

0.646

Interactive Control Systems

0.869

0.901

0.605

Innovativeness

0.832

0.899

0.748

Proactiveness

0.774

0.869

0.691

Risk-taking

0.740

0.852

0.658

Knowledge Acquisition

0.812

0.876

0.639

Knowledge Application

0.795

0.859

0.552

Knowledge Sharing

0.750

0.842

0.571

Process Innovation

0.698

0.816

0.528

Product Innovation

0.838

0.881

0.554

Organizational Innovation

0.778

0.856

0.599

Latent Construct
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Discriminant validity is the degree to which a construct is truly unique from
other constructs by empirical standards (Hair et al., 2016). When discriminant validity
is established, this implies that a construct is distinct and captures phenomena not
captured by other constructs in the model (Hair et al., 2016). The Fornell-Larcker
criterion approach was followed in the current study to assess discriminant validity. It
compares the square roots of each construct’s AVE to the correlations among the
constructs (Chin, 1998; Hair et al., 2016).
The correlation coefficients in the off-diagonal and the square roots of the AVE
in the diagonal. All the square roots of AVE were higher than the correlation
coefficients, suggesting adequate discriminant validity. The cross-loading of scale
items also demonstrate that loadings are higher on the construct they are supposed to
measure than on any other construct, which provides more evidence for discriminant
validity (see Appendix B and C). The above analyses and evaluations indicate that the
measurement model is satisfactorily reliable and valid.
4.6.3 Common Method Bias
As with all self-reported surveys, there is a potential for common method bias
resulting from multiple sources such as consistency, social desirability and motif
(Liang, Saraf, Hu, & Xue, 2007; Podsakoff, MacKenzie, Lee, & Podsakoff, 2003).
This type of bias is more serious in cases where both the dependent and independent
latent constructs are perceptual measures attained from the same respondent (Chong
& Mahama, 2014).
Given that the dependent and independent constructs in the survey instrument
were perceptual measures and the same rater responded to all the questionnaire items,
there is a possibility that common method bias exists in the collected data. Three
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statistical analyses were conducted to assess whether common method bias was a
concern. The three analysis approaches were suggested by Chong and Mahama (2014),
Mahama and Cheng (2013), Liang et al. (2007), and Podsakoff et al. (2003). First,
Harman’s single-factor test was performed, in which all the questions measuring the
constructs in this research were entered into an unrotated exploratory factor analysis
(Podsakoff et al., 2003). A common measure bias is assumed to exist when (a) one
factor emerges from the factor analysis or (b) a single factor accounts for the majority
of the covariance among the variables (Chong & Mahama, 2014; Podsakoff & Organ,
1986).
The test did not find evidence of common method bias, since a multi-factor
rather than a single factor solution was found, and the first factor explained only 28.8%
of the total variance, indicating that common method bias is unlikely to exist in the
data. Second, the single unmeasured method factor design was implemented in the
PLS model to assess the presence of common method bias and to partial out its effect.
This method focuses on partialing out the error variances at the indicator level in order
to remove their impacts on the structural model. A common method factor was created
by using all the indicators for the main constructs in the research model. All the
indicators of the main constructs were modeled as single-indicator latent variables
(first-order constructs), and the main constructs as second-order constructs of their
respective single-indicator variables (Chong & Mahama, 2014; Mahama & Cheng,
2013, Liang et al., 2007).
The common method factor is then linked to all single-indicator variables in
the PLS model. The path coefficients between the single-indicator variables and the
main constructs as well as those between the single-indicator variables and the
common method factor are then considered as the factor loadings of the observed
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indicators (Liang et al., 2007). In order to judge if common method bias is a concern
in the collected data, the PLS results were assessed by (1) examining the statistical
significance of factor loadings on both the substantive constructs and the common
method factor; and (2) comparing the percentage variance of each single-indicator
variable explained by its main construct and by the method factor.
As demonstrated in Table 3, the method factor loadings are insignificant
(except for two items) and the percentage variances of the observed indicators
explained by the main constructs (average variance = 0.684) are significantly greater
than the percentage variances explained by the common method factor (average
variance = 0.014). The ratio of the main variance to common method variance is about
49:1. This test supports that common method bias is unlikely to exist in the data
collected for this study (Chong & Mahama, 2014; Liang et al., 2007).
In addition, a marker variable method was implemented to control for the
common method bias at the level of the structural model (Chin, Thatcher, & Wright,
2012). This method requires measured indicators for the marker variables to be
included in the PLS model, and these indicators should not be correlated with the
indicators measuring the main constructs of the research except for the correlation
caused by common method bias. Accordingly, four additional indicators were included
in the research instrument that were not measuring the main constructs of the study.
These indicators were minimally correlated with the indicators of the main
constructs and were therefore used to form a marker variable. The marker variable was
included in the PLS model as an independent variable predicting the dependent
variable.
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Table 3: Common method bias analysis with latent common method variance factor

Lever of
control uses

Entrepreneurial
orientation

Knowledge
Management

Innovation
performance

Scale
items

Main factor
loading (R1)

Variance
explained
by main
factor (R1²)

Method
factor
loading
(R2)

Variance explained
by method factor
loading (R2²)

BF

0.766

0.587

0.104

0.011

BD

0.812

0.659

-0.006

0.000

DC

0.486

0.236

0.099

0.010

IC

0.934

0.872

-0.194

0.038

INN

0.844

0.712

0.051

0.003

PRO

0.778

0.605

0.132

0.017

RT

0.889

0.790

-0.260

0.068

KA

0.765

0.586

0.115

0.013

KAP

0.989

0.978

-0.144

0.021

KS

0.866

0.749

0.023

0.001

PI

0.869

0.756

-0.028

0.001

PSI

0.821

0.674

0.012

0.000

ORI

0.828

0.686

0.016

0.000

Average

0.819

0.684

-0.006

0.014

.
The results of the model including the marker variable were compared with the
original model to evaluate if the path coefficients that were significant in the original
model would become insignificant after the inclusion of the marker variables. All the
path coefficients that were significant in the original model remained after including
the marker variable, thus providing additional support that common method bias is
unlikely to exist in the data. Based on the results from the above three analyses,
common method bias is not likely to be a concern in this study.
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4.6.4 Results of the Structural Model
In order to assess the model’s ability to predict the endogenous constructs, the
following tests were performed: Coefficient of determination (R²), cross-validated
redundancy (Q²), and the effect size (f²). The coefficient of determination (R²) is a
measure of the model’s predictive power and it represents the combined effect of the
exogenous variable on the endogenous variables (Hair et al., 2016). This effect ranges
from 0 to 1, with 1 representing complete predictive accuracy. Hair et al. (2016)
suggest that R² values of 0.75, 0.50, and 0.25 in PLS-SEM can be considered
substantial, moderate and weak levels of predictive accuracy, respectively. In the
current study, R² is equal to 0.72, which a moderate predictive accuracy on innovation
performance.
The effect size (f²) indicates the relative effect of a particular exogenous latent
variable on an endogenous latent variable by means of changes in R² (Chin, 1998).
The f² is computed by noting the change in R² when a specific construct is eliminated
from the model. Based on the f² value, the effect size of the removed construct for a
specific endogenous latent variable can be determined, such that 0.02, 0.15, and 0.35
represent small, medium, and large effects, respectively, (Cohen, 1988). As shown in
Table 4, both the use of Levers of Control and entrepreneurial orientation had a small
effect, while knowledge management had a medium effect on innovation performance.
Cross-validated redundancy (Q²) is a gauge of the model’s out-of-sample
predictive power or predictive relevance. The smaller the difference between the
original and predicted values, the greater the model’s predictive accuracy (Hair et al.,
2016). A Q² value greater than zero for an individual endogenous construct illustrates
the path model’s predictive relevance for that particular construct.
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By using the blindfolding algorithm, the Q² in the current study is 0.23 which
is greater than zero and so indicates the path model’s predictive relevance for
innovation performance.
Table 4: f square
Innovation Performance
Entrepreneurial Orientation

0.052

Knowledge Management

0.182

LoC uses

0.031

4.6.4.1 Direct Effects
After assessing the validity and reliability of the measurement model, the next
step is to examine the structural model. This involves assessing the model’s predictive
capabilities and the relationships between the constructs. After running the
bootstrapping algorithm, estimates are obtained for the structural model relationships
(the path coefficients), which illustrate the hypothesized relationships between the
constructs. The bootstrapping sample was set at 1000 in the bootstrapping algorithm.
A coefficient significance ultimately depends on its standard error that is
obtained by bootstrapping. The bootstrap standard error enables computing the
empirical t values and p values for all structural path coefficients (Hair et al., 2016).
When an empirical t value is larger than the critical value, the conclusion is that the
coefficient is statistically significant at a certain error probability (significance level).
Commonly used critical value for the two-tailed test is 1.96 at a significance level
equal to 5% (Hair et al., 2016).
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Researchers use p values to examine significance levels. A p-value is equal to
the probability of obtaining a t-value at least as extreme as the one that is actually
observed, conditional on the null hypothesis being supported (Hair et al., 2016). The
p-value should be smaller than 0.05 to conclude that the relationship under
investigation is significant at a 5% level (Hair et al., 2016).
The path coefficients, t values, standard error and p values for the current
research model are summarized in Table 5. Hypothesis H1 predicted a direct positive
relationship between the four uses of management control systems as a package, and
innovation performance in healthcare organizations. Unfortunately, this hypothesis is
not supported (p > 0.05) suggesting that there is no direct relationship between the four
uses of management control systems as a package and innovation performance.
This indicates that the four uses of management control systems do not have a
significant impact on processes, products and organizational innovations in healthcare
organizations. This result may be attributed to the research context (healthcare
organizations) and location (the Emirate of Abu Dhabi).
Innovation in healthcare is a very complicated process which involves different
stakeholders and requires substantial resources that may not be available to managers.
In addition, the insignificant effect could be explained by the lack of integration
between the organization’s management control systems, policies, performance
measurement systems and innovation strategies in these institutions.
Hypothesis H2 predicted that the four uses of management control systems as
a package will be positively related to entrepreneurial orientation in healthcare
organizations. The structural path coefficient leading from the four uses of
management control systems to entrepreneurial orientation is positive (β= 0.602) and
strongly significant (p < 0.0001). The highly significant result and the relatively large
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path coefficient (β= 0.602) for this prediction suggest that the four uses of the
management control systems play an important role in promoting innovativeness,
proactiveness and risk-taking behaviors.
Hypothesis H3 predicted a direct positive relationship between entrepreneurial
orientation and innovation performance in healthcare organizations. This prediction is
supported, where the path coefficient leading from entrepreneurial orientation to
innovation performance is positive (β= 0.229) and significant at the 0.05 level. This
result implies that encouraging the organization’s employees to be innovative,
proactive and take calculated risks can enhance the process, product and organizational
innovations in the healthcare context. This result is consistent with previous studies
that have examined the influence of entrepreneurial orientation on innovation
generation and adoption (Pérez-Luño et al., 2011).
Table 5: Direct effects – path coefficient
path
coefficient

T
Standard
P
Statistics
Error
Values

Entrepreneurial Orientation
Innovation Performance

0.229

2.473

0.093

0.014

Entrepreneurial Orientation
Knowledge Management

0.245

2.905

0.084

0.004

Knowledge Management
Innovation Performance

0.340

3.509

0.097

0.000

LoC

Entrepreneurial Orientation

0.602

9.336

0.064

0.000

LoC

Innovation Performance

0.101

1.061

0.095

0.289

LoC

Knowledge Management

0.583

9.694

0.060

0.000
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Hypothesis H5 predicted that the four uses of management control systems as
a package will be positively related to knowledge management in a healthcare
organization. The structural path coefficient leading from the four uses of management
control systems to knowledge management is positive (β= 0.583) and strongly
significant (p < 0.0001). The highly significant result and the relatively large path
coefficient (β= 0.583) for this relationship suggest that the four uses of the control
levers have an important role in exploring and acquiring new knowledge. At the same
time, these uses of the management control systems are important to exploit and apply
knowledge in the healthcare organizations.
Hypothesis H6 predicted that knowledge management will be positively related
to innovation performance in healthcare organizations. This prediction is supported by
the results of the structural model where the path coefficient leading from knowledge
management to innovation performance is positive (β= 0.340) and strongly significant
(p < 0.0001). This indicates that knowledge acquisition, exploitation and dissemination
will positively impact innovation generation and adoption in a healthcare setting. This
result is consistent with previous research that has studied the relationship between
knowledge management and innovation performance (Lin & Lee, 2005).
Hypothesis H8 predicted a direct positive relationship between entrepreneurial
orientation and knowledge management in healthcare organizations. This prediction is
supported, where the path coefficient leading from entrepreneurial orientation to
knowledge management is positive (β= 0.245) and significant (p < 0.005). This
outcome suggests that a higher emphasis on entrepreneurial orientation can positively
promote knowledge acquisition, application and sharing in healthcare organizations.
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4.6.4.2 Indirect and Mediation Effects
The current study had four mediation hypotheses (H4, H7, and H9). Following
the recommendations of Hair et al., (2016) and Zhao et al. (2010), the study model was
bootstrapped to include all constructs. Hypothesis H4 predicted that entrepreneurial
orientation would mediate the relationship between the four uses of management
control systems as a package and innovation performance in healthcare organizations.
The structural path coefficient leading from the four uses of management control
systems as to entrepreneurial orientation is positive (β= 0.602) and significant (p <
0.0001).
In addition, the path coefficient leading from entrepreneurial orientation to
innovation performance is positive (β= 0.229) and significant at the 0.05 level. As
discussed in hypothesis H1, there is no significant direct effect from the four uses of
management control systems as a package on innovation performance. As a result, the
relationship between the four uses of management control systems as a package and
innovation performance is fully mediated by entrepreneurial orientation.
As shown in Table 6, the specific indirect effect of the four uses of management
control systems as a package on innovation performance through entrepreneurial
orientation is 0.138. The significance of the indirect effect was assessed using the
bootstrapping results which were entered into an Excel spreadsheet.
A confidence interval (95% confidence) was generated with a lower bound of
0.022 and an upper bound of 0.253. This interval provides 95% confidence that the
indirect effect is not zero; thus, the indirect effect is significant at the 0.05 level.
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Table 6: Specific Indirect Effects
Original
Sample

T
Statistics

P Values

H4: LoC
Entrepreneurial Orientation
Innovation Performance

0.138

2.357

0.019

H7: LoC
Knowledge Management
Innovation Performance

0.198

3.098

0.002

H9: LoC
Entrepreneurial Orientation
Knowledge Management
Innovation
Performance

0.050

2.334

0.020

Hypothesis H7 predicted the relationship between the four uses of management
control systems as a package and innovation performance to be mediated by
knowledge management in healthcare organizations. There is a direct positive
relationship between the four uses of management control systems and knowledge
management with path coefficient (β= 0.583) and significance (p < 0.0001). The direct
relationship between knowledge management to innovation performance is also
positive (β= 0.340) and significant (p < 0.0001). As mentioned before, there is no
significant direct effect from the four uses of management control systems as a
package on innovation performance. Accordingly, entrepreneurial orientation fully
mediates the relationship between the four uses of management control systems as a
package and innovation performance.
As shown in Table 6, the specific indirect effect of the four uses of management
control systems as a package on innovation performance through knowledge
management is 0.198. By using an Excel spreadsheet, a confidence interval (95%
confidence) was produced with a lower bound of 0.073 and an upper bound of 0.324.
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This interval provides 95% confidence that the indirect effect is not zero; thus, the
indirect effect is significant at the 0.05 level.
Hypothesis H9 predicted entrepreneurial orientation and knowledge
management to serially mediate the relationship between the four uses of management
control systems as a package and innovation performance in a healthcare organization.
There is a positive relationship between the four uses of management control systems
and entrepreneurial orientation with path coefficient (β= 0.602) and significance (p <
0.0001).
In addition, the direct effect of entrepreneurial orientation on knowledge
management is positive (β= 0.245) and significant (p < 0.005). Furthermore, the
relationship between knowledge management and innovation performance is positive
(β= 0.340) and significant (p < 0.0001), and there is a positive relationship between
knowledge management and innovation performance with path coefficient (β= 0.340)
and significant (p < 0.0001).
This research indicates that there is no significant direct relationship between
the four uses of management control systems and innovation performance. Based on
these results, entrepreneurial orientation and knowledge management serially mediate
the relationship between the four uses of management control systems as a package
and innovation performance, and it is a full mediation.
As shown in Table 7, the specific indirect effect of the four uses of management
control systems on innovation performance through entrepreneurial orientation and
knowledge management is 0.050.
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Table 7: Summary of mediating effects tests
Direct Effect
Hypothesis

Coefficient

H1: LoC
Innovation
Performance

0.101

T-Statistics

1.061

P- Values

Significance (p < 0.05)

0.289

No

Indirect Effect
Hypothesis

Path
Coefficient

95% Confidence
Interval

Significance

Type of
Mediation

H4: LoC
Entrepreneurial
Orientation
Innovation Performance

0.138

0.022

0.253

Yes

Full
Mediation

H7: LoC
Knowledge
Management
Innovation Performance

0.198

0.073

0.324

Yes

Full
Mediation

H9: LoC
Entrepreneurial
Orientation
Knowledge
Management
Innovation
Performance

0.050

0.009

0.091

Yes

Full
Mediation

By using an Excel spreadsheet, a confidence interval (95% confidence) was
created with a lower bound of 0.009 and an upper bound of 0.091. This interval
provides 95% confidence that the indirect effect is not zero; thus, the indirect effect is
significant at the 0.05 level.
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Chapter 5: Discussion and Conclusion
5.1 Introduction
This chapter discusses the study results and conclusion. It begins by addressing
the study goal, followed by a discussion of the hypotheses related to the relationships
between the use of management control systems as a “control package” and innovation
performance—both directly and indirectly—through entrepreneurial orientation and
knowledge management in the healthcare organizations in Abu Dhabi. The
conclusions of the study are discussed, together with the implications for practitioners
and academics. Finally, the study limitations are identified and future research
suggestions are highlighted.
5.2 The Study Objective
This study was motivated by the growing volume of literature concerning the
importance of innovation in healthcare and its vital role in achieving a balance between
improved quality and cost containment in healthcare organizations. Innovation is
rarely a spontaneous or random phenomenon; instead, it is a result of organizational
processes which have to be managed. The aim of this study was to provide a better
understanding of the impact of the application of management control systems on
innovation performance in healthcare organizations. More specifically, the study
examined how use of the four levers of control as a “control package” affect innovation
performance, both directly and indirectly, through entrepreneurial orientation and
knowledge management in the healthcare context.
While most prior literature focuses on interactive and diagnostic uses of control
systems, this research adds to the accounting literature by examining the use of the
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four levers of control in relation to the complete ‘package’ of MCS used by middlelevel managers in healthcare. Simons (1995) argues that the four control levers are
necessary to balance strategic goals achievement and achieve creative innovation in
the organization. In addition, he argues that the use of the four control systems should
be balanced to achieve the desired results.
5.3 Discussion of the Research Findings
5.3.1 Direct Effects
In this section, the results of the direct effects between the use of management
control

systems,

innovation

performance,

knowledge

management,

and

entrepreneurial orientation will be discussed.
5.3.1.1 Management Control Systems Uses and Innovation Performance
The use of the four levers of control as a “control package” is found not to be
positively related to innovation performance in healthcare organizations, and the
relationship is not significant. This finding contradicts the predictions of the current
research. The result is also inconsistent with that of Bisbe and Malagueno (2015) who
found that management accounting and control systems are positively related to
successful innovation efforts. The insignificant finding is also inconsistent with
Bedford’s (2015) study results. Using data collected from senior managers in 400
firms, Bedford (2015) found some evidence supporting the notion that the four control
levers enhance the performance of firms specializing in exploration or exploitation
innovation modes. Furthermore, he concluded that both the joint and balanced use of
these levers contributes to generating the dynamic tension required for managing these
innovation modes.
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The insignificant direct relationship between the use of the four levers of
control as a “control package” and innovation performance in healthcare organizations
is attributed to several plausible reasons. One of these reasons is the concept of balance
in the levers of control framework. Simons (1995) argues that control systems must be
in balance in order to manage competing tensions between innovation and predictable
goal achievement. Balance is a function of the various organizational contextual
contingencies that shape the different levels of emphasis which senior managers place
on each control lever (Kruis et. al., 2016).
Simons claims that firms need to balance their dependence on the control levers
to create appropriate dynamic tension which can promote the correct mix between
compliant behavior and creative search efforts required for firms to achieve success
and enhanced innovation performance (Kruis et al., 2016). However, overemphasizing
one of the levers can cause an imbalance in the control package and lead to unplanned
consequences such as destabilizing the organization by creating continuous changes,
or limiting innovation and creativity.
In addition, most of the prior studies have focused on the direct relationships
only and ignored the mediation effects. Neglecting the mediation effects can heavily
bias the interpretation of the results when a variable has no direct effect because its
influence is mediated by another variable (Nitzl et al., 2016). Moreover, including
mediators in the research model will make the study richer as it captures intermediate
variables and effects. In the current study, the research model has included knowledge
management and entrepreneurial orientation as mediators, which could explain the
insignificant direct relationship.
Another possible reason for the insignificant direct relationship is the context
of healthcare. Hospitals are governed by strict local and external regulations to control
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the research and development processes, which can include human trials. Thus, the
implementation of the management control systems is challenging in healthcare, and
these control systems may not be enough to enhance innovation performance in
healthcare organizations.
5.3.1.2 Management Control Systems Uses and Entrepreneurial Orientation
The results of this study support the argument that the use of management
control systems is positively related to entrepreneurial orientation in healthcare
organizations. Bisbe and Malagueno (2015) provide empirical support that
entrepreneurial orientation can influence and shape the effects of management
accounting and control systems on product innovation processes. In contrast, Morris,
Allen, Schindehutte, & Avila (2006) offer clear evidence that control systems impact
the level of entrepreneurship in the organization. They argue that firms can achieve
higher levels of innovativeness when their control systems are balanced. Our results
suggest that the levels of innovativeness, proactiveness and risk taking are directly
influenced by the four control levers. By communicating entrepreneurial values, belief
systems can promote an entrepreneurial attitude and inspire the employees to be more
innovative and proactive, and to take calculated risks (Bisbe & Malagueno, 2015).
Boundary systems can specify clearly and precisely the domain and limits for
these entrepreneurial practices. In addition, diagnostic use of PMS supports the
attainment of pre-established entrepreneurial objectives. PMS can monitor the
implementation of these objectives and narrow the area of exploration to increase the
efficiency of the entrepreneurial capabilities. Furthermore, interactive use of PMS
supports the development of ideas and creativity and can improve the organizational
entrepreneurial orientation by encouraging the employees to break down narrow
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search routines, thereby stimulating opportunity-seeking behavior and promoting the
emergence of creative initiatives through senior managers’ involvement (Henri, 2006;
Simons, 1995).
5.3.1.3 Management Control Systems Uses and Knowledge Management
Consistent with the prediction of this study, the use of management control
systems is positively related to knowledge management in healthcare organizations.
This result is aligned with previous findings. For example, Richtnér and Åhlström
(2010) investigated the role of senior management control in fostering innovation
through their impact on the creation of knowledge in new product development. They
found that senior management controls do facilitate the creation of knowledge in new
product development projects.
Kloot (1997) argues that there is an essential role for management control
systems in facilitating knowledge acquisition, information distribution, information
interpretation and organizational memory. This role is dependent on both the
characteristics and use of the organization’s management control system.
Our findings that the use of management control systems can enhance
knowledge management in healthcare organizations confirms our reasoning that the
four control levers act jointly as a control package to improve knowledge management
practices and to introduce appropriate levels of exploitation and exploration in the
organization (March, 1991; Simons, 1995). A belief system will inspire and encourage
the employees to explore and acquire relevant knowledge, share the acquired and
existing knowledge, and implement it to achieve organizational strategic goals. In
addition, a boundary system will specify domain and limits to acquire, share and apply
knowledge.
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The interactive use of PMS will direct organizational attention on particular
strategic uncertainties for which knowledge must be generated. By promoting
organizational debate and dialogue and emphasizing information exchange, the
interactive use of PMS supports knowledge dissemination, information distribution
and communication, expanding the organization’s information processing capacity
and encouraging the use of organizational knowledge. Finally, diagnostic use of PMS
provides clear targets and goals and narrows the field of search. It also increases the
efficiency of locating required knowledge related to organizational challenges,
controls knowledge sharing and measures the implementation of that knowledge
(McGrath, 2001; Simons, 1995).
5.3.1.4 Knowledge Management and Innovation Performance
The findings of this research show that knowledge management is positively
related to innovation performance in healthcare organizations. This finding is
consistent with related research which shows knowledge management has a positive
effect on innovation performance (Chen & Huang, 2009). These authors investigated
the role of knowledge management capacity in the relationship between strategic
human resource practices and innovation performance. Their findings show that
strategic human resource practices relate positively to knowledge management
capabilities, which in turn relate positively to innovation performance. Similarly,
Alegre, Sengupta and Lapiedra (2013) found that knowledge management enhances
innovation performance in the biotechnology industry.
The reason behind the positive relationship between knowledge management
and innovation performance can be explained by the need to create organizational
strategies that capitalize on knowledge acquisition, application and sharing, and then
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to use the knowledge resources more efficiently to achieve better innovation
performance in the healthcare organizations (Darroch, 2005). Acquiring knowledge
from internal and external sources allows organizations to recombine knowledge and
capabilities and to create new knowledge which can be used in innovation activities
(Madhoushi, Sadati, Delavari, Mehdivand, & Mihandost, 2011).
Knowledge sharing promotes a new combination of knowledge that has
previously existed separately, which could lead to process or product improvements
(Madhoushi et al., 2011). Application of knowledge allows firms to continuously
convert their knowledge and organizational capabilities into new processes and
products. In addition, knowledge application can help the organization to accelerate
new product developments and create more innovative administrative systems and
production processing technologies (Madhoushi et al., 2011).
5.3.1.5 Entrepreneurial Orientation and Innovation Performance
Entrepreneurial orientation is found to be positively related to innovation
performance in healthcare organizations in the present study. This is consistent with
previous arguments and studies. For example, Lee & Sukoco (2007) suggest that
entrepreneurial orientation has a positive influence on the capability of the
organization to create new innovative processes and products. They argue that
managers should encourage employees to be more innovative and proactive in order
to obtain better results. They also recommend that managers should create a rewards
system to motivate employees to take calculated risks in developing new products or
optimizing organizational processes.
Entrepreneurship activities are crucial in today’s healthcare industry. Managers
should be encouraged to be more innovative and proactive, and to take risks in order
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to generate innovative strategies which can lead to improved organizational innovation
performance in an uncertain healthcare environment (Vecchiarini & Mussolino, 2013).
5.3.1.6 Entrepreneurial Orientation and Knowledge Management
Consistent with the argument of this study, entrepreneurial orientation is found
to be positively related to knowledge management in healthcare organizations. This
result is aligned with Madhoushi et al. (2011), who found a direct positive relationship
between entrepreneurial orientation and knowledge management. This relationship
promotes the readiness to be innovative and proactive, and to take calculated risks to
improve the positive impact that an organization’s knowledge-based resources have
on organizational performance (Wiklund & Shepherd, 2003).
Another possible explanation for the positive effect of entrepreneurial
orientation on knowledge management is that with higher entrepreneurial capabilities
in the healthcare organization, employees are motivated to acquire internal and
external knowledge required to support the organizational entrepreneurial strategies.
Consequently, employees may be encouraged to disseminate this knowledge within
the organization and combine it with existing knowledge resources in order to
implement a new knowledge combination to enhance organizational performance and
achieve competitive advantage.
5.3.2 Indirect Effects and Mediation
In this section, the indirect effects of the use of management control systems
on innovation performance will be discussed. In addition, mediation types are
highlighted.
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5.3.2.1 Knowledge Management
The present study findings support a full mediation role of knowledge
management on the relationship between the four uses of management control systems
and innovation performance in healthcare organizations. In similar studies, knowledge
management was found to mediate the relation between different organizational
capabilities and innovation. For example, Chen and Huang (2009) found support for
the mediating effect of knowledge management capacity on the relationship between
strategic human resource practices and innovation performance. In contrast, Huang
and Li (2009) presented evidence that knowledge management plays a mediation role
in the relationship between social interaction and innovation performance.
The results of this study demonstrate that knowledge management is a central
mechanism that leverages the influence of management control systems on innovation
performance in healthcare. The four control levers work their beneficial effects on
innovation performance through knowledge acquisition, sharing and application.
These findings highlight the critical role of knowledge management practices in the
process of innovation.
5.3.2.2 Entrepreneurial Orientation
Consistent with the argument of this study, entrepreneurial orientation fully
mediates the effect of the four uses of management control systems on innovation
performance in healthcare organizations. This finding suggests that organizations with
higher levels of innovativeness, proactiveness and risk taking are more likely to
translate the different uses of levers of control as a package into process, product and
organizational innovations.
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This finding shows that management controls—including core values,
behavioral limits and the interactive and diagnostic uses of PMS—are not able to
enhance innovation performance in the healthcare context. However, by encouraging
entrepreneurial capabilities and behaviors within the organization, we may motivate
employees to perceive these controls as enabling rather than restricting, which can lead
to enhanced innovation performance.
5.3.2.3 Entrepreneurial Orientation and Knowledge Management
The results of this study suggest that entrepreneurial orientation and knowledge
management serially mediate the relationship between the use of management control
systems and innovation performance in healthcare organizations. In addition, the
findings show that this is a full serial mediation. This mediation role reflects that the
use of control systems affects innovation performance through entrepreneurial
organizational capabilities and knowledge management practices.
In order for healthcare organizations to improve innovation performance, they
need to design and implement enabling management controls that promote
entrepreneurial attitudes of innovativeness, proactiveness and risk taking amongst
employees, and motivate them to acquire, share and apply related knowledge within
the organization.
5.3.3 Interpretation of Research Findings
The healthcare industry has experienced a growth in the number of innovations
aimed at improving the quality and expectancy of life, treatment and diagnostic
choices, as well as the efficiency and cost-effectiveness of healthcare services
(Omachonu & Einspruch, 2010). Innovation in the healthcare industry has its own
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distinctive challenges such as cost containment, enhanced efficiency of internal
operations, outcomes improvement and increased productivity and quality (Omachonu
& Einspruch, 2010). Previous research has shown that it is challenging to change the
established behavior and practices of clinicians and healthcare organizations
(Omachonu & Einspruch, 2010).
Innovation is rarely a spontaneous or a random phenomenon; instead, it is a
result of organizational processes which have to be managed. The objective of this
study was to provide a better understanding of the effect of the use of management
control systems on innovation performance in healthcare organizations. More
specifically, the study investigated how the use of the four levers of control as a
“control package” impacts the innovation process, both directly and indirectly, through
entrepreneurial orientation and knowledge management in a healthcare context. The
results show that the use of the four control systems has no direct significant effect on
innovation performance. However, the findings indicate support for an indirect
mediation effect through entrepreneurial orientation and knowledge management
individually, and serially for both of them.
These findings indicate that the use of the four levers of control—including
belief control systems, boundary control systems, diagnostic control systems and
interactive control systems—when operated as a control package, do not directly affect
the innovation process leading to enhanced innovation performance in healthcare. As
discussed previously, a possible explanation of this result is an imbalance in the levers
of control framework design and implementation.
Simons (1995) argues that organizations need to balance their dependence on
the control levers to create appropriate dynamic tension which can promote the correct
mix between compliant behavior, and creative search efforts required for firms to
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enhance innovation performance (Kruis et al., 2016). Accordingly, overemphasizing
one of these levers can cause an imbalance in the control package and lead to
unplanned consequences. For example, if hospitals are more concerned about profit
and performance, they may focus more on the diagnostic use of PMS, which could
lead to constrained creativity and innovation in the organization.
The other plausible explanation for the insignificant direct relationship
between the use of control systems and innovation performance is the context of
healthcare. The innovation process in healthcare is strictly regulated and governed by
laws and regulations. Thus, managing and changing the innovation process is more
challenging in healthcare. Furthermore, physician acceptance and organizational
culture are critical factors to improve the innovation process. Physicians tend to protect
their reputation and individual autonomy, which can lead to promoting a culture of
blame and confidentiality that constrains organizational learning and the generation of
innovations (Omachonu & Einspruch, 2010). In order to enhance innovation in
healthcare, other dimensions have to be taken into account, including patient safety,
patient satisfaction, an aging population, labor shortages, efficiency, effectiveness,
productivity, profitability, cost containment, quality and clinical outcomes (Omachonu
& Einspruch, 2010).
Any attempt to manage the internal processes of innovation within a healthcare
organization should take all these factors into account. The results of this study indicate
that core innovation values, boundaries and the interactive and diagnostic use of PMS
are not enough to overcome the unique challenges in the healthcare innovation process.
However, entrepreneurial capabilities and knowledge management practices can help
these control levers to have a significantly positive impact on innovation performance.
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Entrepreneurial values and attitudes can encourage employees to support
creativity and innovative strategies to discover new opportunities that can differentiate
them from their competitors, by creating a sustainable competitive advantage in the
uncertain healthcare environment (Vecchiarini & Mussolino, 2013). Consequently,
entrepreneurial orientation can facilitate and support the impact of the control levers
on innovation performance.
Knowledge management is also crucial to achieving innovation in healthcare.
Knowledge is a major resource for any health organization, for both managers and
practitioners (El Morr & Subercaze, 2010). Healthcare providers rely heavily on
knowledge and evidence-based medicine in their day-to-day healthcare activities.
Moreover, delivery of quality care depends on the collaboration of different partners
who need to exchange knowledge to provide a better quality of care (El Morr &
Subercaze, 2010). Knowledge management is able to help in reducing medical errors
and their costs, by providing better decision-making data for practitioners (El Morr &
Subercaze, 2010).
The use of management control systems can help in facilitating knowledge
acquisition, application and sharing, as well as eliminating knowledge flow barriers
within teams and organizations. This knowledge can be transformed to support
improved innovation performance. The findings of this study show that the specific
indirect effect through knowledge management is relatively higher than the effect
through entrepreneurial orientation.
This result highlights the importance of the role in healthcare of knowledge
management in the innovation process. In addition, entrepreneurial orientation and
knowledge management serially mediate the relationship between management
control systems and innovation performance. This result indicates that both
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capabilities can work jointly to support management control systems to improve
innovation performance. However, in order for these capabilities to work jointly and
effectively, the four management control systems have to be implemented.
Furthermore, the design of the control systems has to take into account the
entrepreneurial values and knowledge management practices.
Table 8: Summary of study findings and recommendations
Research key findings
•

Recommendations

LoC as a control package does not

•

Healthcare

organizations

need

to

directly affect the innovation process or

balance their dependence on the four

lead

levers of control

to

enhanced

innovation

performance in healthcare
•

The relationship between LoC and

•

Hospitals

should

innovation performance is fully

entrepreneurial

mediated by entrepreneurial orientation

innovativeness, proactiveness and risk-

and

taking

knowledge

healthcare,
serially.

both

management
individually

in
and

•

behaviors

encourage
such

as

Knowledge acquisition, application
and sharing should be promoted within
healthcare organizations

5.4 Conclusion
In the present uncertain and competitive environment, healthcare innovations
are held to be a driving force to achieve a balance between improved quality and cost
containment in healthcare organizations. Twenty-four years ago, Simons (1995)
proposed that four levers of control are needed to achieve a balance between the
achievement of strategic goals and creative innovation in the organization. While prior
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literature acknowledges that control is required to ensure that firms are working
effectively and efficiently, a commonly held belief is that control may constrain
creativity and innovation (Speklé et al., 2017).
The objective of this study is to use the levers of control framework to
understand the relationship between control and innovation, by examining a package
of management control systems. This research has several important theoretical and
practical implications, which will be addressed in the next sections. In addition, the
study limitations and future research opportunities will be identified.
5.4.1 Theoretical Contributions of the Study
Our findings extend the management accounting and control literature in a
number of ways. Firstly, this study adds to the accounting literature by examining the
use of the four levers of control in relation to the complete ‘package’ of MCS. This is
one of only a few studies that investigates the complete LoC framework. Simons
(1995) argues that four control levers are necessary to balance strategic goals
achievement and obtaining creative innovation in the organization. In contrast, a large
number of studies have focused only on one or more uses of MCS, especially the
interactive and diagnostic uses of MCS.
Secondly, the current research is one of only a few studies that examines the
LoC framework in the healthcare industry. Most of the previous studies have examined
other management accounting and control tools such as Balanced Scorecard, ActivityBased Costing, Performance Measurement Systems, and budgets.
Thirdly, this study explores the mediation role of entrepreneurial orientation
and knowledge management on the relationship between the use of levers of control
and innovation performance. More specifically, our findings suggest that
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entrepreneurial orientation and knowledge management have full mediation effects,
individually and serially.
Fourthly, this research adds to the current literature by conducting a study in
the United Arab Emirates, and in the Emirate of Abu Dhabi in particular. While most
of the existing studies in management accounting and control are conducted in Western
countries, relatively little is known about these practices in Arab countries. The present
research addressed this gap by conducting a study on the use of management controls
and innovation performance in Abu Dhabi.
5.4.2 Implications of the Study
The present research has a number of practical implications for managers
working in health authorities and healthcare organizations in the United Arab Emirates
and in the Emirate of Abu Dhabi.
5.4.2.1 Implications for Health Authorities
Firstly, health authorities should create more flexible policies and regulations
to enable and support innovations in healthcare. Secondly, health authorities need to
collaborate and exchange knowledge with healthcare providers to facilitate research
and development, and to increase the capacity to more efficiently plan innovation
strategies based on the needs of the healthcare sector. Thirdly, to encourage healthcare
providers to support and invest in innovation, healthcare regulatory bodies can
introduce innovation performance to the ranking system of their organizations as an
option, with bonus points for those who adopt innovation frameworks.
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5.4.2.2 Implications for Managers and Organizations
Firstly, senior managers in healthcare organizations need to create and apply
management control systems consisting of beliefs, boundary, diagnostic and
interactive controls, to balance strategic goal achievement and achieve creative
innovation in the organization. Such a control system should produce an informationrich environment ripe for innovation creation and adoption, while still maintaining
control.
Secondly, managers should design and implement a management control
system that promotes entrepreneurial values and encourages knowledge management
practices in daily clinical and managerial routines to enhance innovation performance
and sustain a competitive advantage. In addition, these entrepreneurial values and
attitudes should encourage employees to explore and acquire knowledge, disseminate
that knowledge and implement it within the organization to achieve organizational
goals.
Thirdly, healthcare organizations should implement management controls and
information systems that can help to manage and control external and internal
knowledge resources which can be used to introduce new processes, products and
clinical services. Furthermore, knowledge resources can be utilized to enhance the
efficiency and effectiveness of the organization’s current clinical operations.
5.4.3 Limitations of the Study
The findings of this study should be interpreted in the light of several
limitations. Firstly, while the sample size is considered acceptable, this study would
have benefited from a higher response rate from the targeted participants.
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Secondly, given that the sample and responses were collected from within
healthcare organizations, there is a probability that the sample may not be
representative of other industries, thus limiting the generalizability of the study results.
Thirdly, the objective of the study was to test theory and, therefore, the sample
must be relevant but not necessarily random. Nevertheless, the generalization of the
results should be interpreted with caution. The use of a survey allows us to gather
perceptions of middle-level managers, which was our target of interest. A number of
steps were taken to minimize bias and “noise” in the study measurement and, based on
an evaluation of these measures, we have no expectation that the study measures are
biased. However, surveys undoubtedly do contain noise and the results should be
interpreted with this in mind.
Fourthly, given that data was collected from self-reported surveys, the
possibility of common method bias cannot be ruled out, although the results indicate
that common method variance is unlikely to be a concern in this study.
Finally, the location of this study is Abu Dhabi. The conclusions of the present
study should be generalized to the UAE with caution due to certain differences
between Abu Dhabi and other cities in the United Arab Emirates.
5.4.4 Future Research
Further research can extend this study in a number of ways. The current study
focused on middle-level managers in the healthcare industry in Abu Dhabi. Future
research can extend the proposed framework to examine the use of management
control systems in other industries or Emirates in the UAE. Another interesting
direction for future research would be to investigate the effect of other types of
management accounting and control systems on innovation performance in healthcare
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organizations. More specifically, future research can examine how management
accounting control practices, such as financial and non-financial performance
measures or operational budgets, can affect healthcare innovation outcomes.
The majority of the responses in the current study have been collected from
private healthcare organizations. The study findings indicate that private sector
institutions are actually investing in innovation. However, the sample size was not
enough to have a significant presentation of the private and government sectors. Future
studies may target to collect a wider range of samples from both private and
governmental healthcare organizations and split it between both sectors. Thereafter, a
comparative analysis may be conducted to illustrate the ongoing innovation activities
and investments in both sectors.
In addition, future research could include contextual factors—such as
organizational culture or informal controls—in the control package to examine their
effects on the control levers and to study the impact of that control package on
innovation performance. Furthermore, future studies can examine the levers of control
framework using qualitative methods to understand how management control systems
and processes interact and create specific events, activities and changes in healthcare
organizations (Parker, 2012). Also, further research is required to investigate the
dynamic tension between the four levers of control and how balance can be achieved.
Finally, future studies can investigate other mediators or moderators which can be
added to the research model.
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Appendices

Appendix A: Measurement model: factors, Outer -loadings, t-statistics and Pvalues

Belief Controls

Boundary
Controls

Levers of Control
uses

Diagnostic
Controls

Interactive
Controls

Proactiveness

Entrepreneurial
orientation

Innovativenes

Risk taking

Knowledge
acquisition
Knowledge
Management
Knowledge
application

Scale
Items

Mean

Standard
Deviation

Outer
Loadings

T
Statistic

P Value

BF1

5.044

1.621

0.804

20.346

0.000

BF2

4.54

1.77

0.828

24.456

0.000

BF3

4.434

1.666

0.864

44.858

0.000

BF4

3.628

1.553

0.706

14.303

0.000

BD5

3.584

1.589

0.851

27.670

0.000

BD6

3.496

1.592

0.896

48.569

0.000

BD7

3.319

1.501

0.900

53.742

0.000

BD8

3.628

1.625

0.849

27.979

0.000

DC9

3.814

1.543

0.682

9.437

0.000

DC10

3.274

1.453

0.809

18.891

0.000

DC11

3.398

1.543

0.842

25.984

0.000

DC12

3.416

1.474

0.852

29.042

0.000

DC13

3.336

1.515

0.823

20.537

0.000

IC15

5.027

1.531

0.785

18.649

0.000

IC16

4.894

1.571

0.737

13.539

0.000

IC17

4.885

1.644

0.826

23.130

0.000

IC18

4.593

1.479

0.715

13.017

0.000

IC19

4.717

1.732

0.831

24.953

0.000

IC20

5.088

1.6

0.764

16.377

0.000

PA1

5.336

1.11

0.725

11.148

0.000

PA2

5.133

1.399

0.886

45.449

0.000

PA3

4.965

1.499

0.873

32.422

0.000

IN4

4.92

1.512

0.852

23.345

0.000

IN5

4.929

1.544

0.877

37.378

0.000

IN6

5.088

1.588

0.867

30.816

0.000

RT7

3.602

1.508

0.818

18.297

0.000

RT8

3.681

1.513

0.769

13.239

0.000

RT9

3.619

1.7

0.844

25.667

0.000

KAC1

4.469

1.646

0.786

17.971

0.000

KAC2

3.858

1.463

0.756

15.236

0.000

KAC3

4.558

1.688

0.863

39.320

0.000

KAC4

3.991

1.566

0.790

18.414

0.000

KAP5

3.628

1.518

0.595

6.874

0.000

KAP6

4.389

1.615

0.740

13.349

0.000

KAP7

3.469

1.646

0.712

12.750

0.000

KAP8

4.204

1.657

0.840

31.227

0.000
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Appendix A: Measurement model: factors, Outer -loadings, t-statistics and Pvalues (Continued)

Knowledge
Management

Knowledge
sharing

Product
Innovation

Innovation
Performance

Process
Innovation

Organizational
Innovation

Scale
Items

Mean

Standard
Deviation

Outer
Loadings

T
Statistic

P Value

KAP9

4.637

1.63

0.804

23.008

0.000

KSH10

4.673

1.802

0.754

17.018

0.000

KSH11

3.628

1.652

0.769

18.289

0.000

KSH12

3.310

1.535

0.780

21.189

0.000

KSH13

4.973

1.643

0.717

11.834

0.000

PDI1

4.770

1.683

0.778

17.014

0.000

PDI2

4.708

1.644

0.793

18.008

0.000

PDI3

4.451

1.688

0.745

12.030

0.000

PDI4

4.681

1.542

0.652

7.749

0.000

PDI5

4.779

1.561

0.788

22.171

0.000

PDI6

4.549

1.523

0.700

12.206

0.000

PSI7

5.212

1.411

0.695

10.311

0.000

PSI9

4.894

1.559

0.714

10.269

0.000

PSI10

4.593

1.717

0.826

20.581

0.000

PSI11

3.336

1.544

0.661

9.170

0.000

ORI12

4.549

1.523

0.700

10.231

0.000

ORI13

4.265

1.523

0.800

17.622

0.000

ORI14

3.965

1.505

0.793

15.502

0.000

ORI15

4.035

1.64

0.798

21.495

0.000
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Appendix B: Cross Loadings

Indicator

Belief

Boundary

Diagnostic

Interactive

Proactive

Innovative

Risk
Taking

BF1

0.804

0.402

0.303

0.493

0.437

0.396

0.288

BF2

0.828

0.445

0.242

0.382

0.406

0.319

0.242

BF3

0.864

0.510

0.321

0.606

0.483

0.474

0.278

BF4

0.706

0.478

0.124

0.443

0.253

0.308

0.229

BD5

0.496

0.851

0.318

0.369

0.427

0.329

0.263

BD6

0.463

0.896

0.277

0.354

0.410

0.297

0.188

BD7

0.491

0.900

0.349

0.382

0.411

0.232

0.095

BD8

0.543

0.849

0.335

0.469

0.400

0.428

0.217

DC9

0.201

0.276

0.682

0.159

0.167

0.133

0.147

DC10

0.303

0.372

0.809

0.231

0.449

0.325

0.235

DC11

0.293

0.267

0.842

0.148

0.284

0.240

0.185

DC12

0.258

0.269

0.852

0.126

0.389

0.236

0.143

DC13

0.200

0.279

0.823

0.193

0.404

0.204

0.109

IC15

0.541

0.424

0.257

0.785

0.341

0.412

0.193

IC16

0.445

0.323

0.144

0.737

0.162

0.215

0.137

IC17

0.505

0.350

0.132

0.826

0.262

0.349

0.156

IC18

0.403

0.372

0.230

0.715

0.398

0.313

0.036

IC19

0.537

0.364

0.101

0.831

0.278

0.380

0.255

IC20

0.371

0.256

0.130

0.764

0.286

0.430

0.122

PA1

0.253

0.188

0.179

0.157

0.725

0.393

0.305

PA2

0.525

0.507

0.356

0.392

0.886

0.689

0.298

PA3

0.433

0.434

0.496

0.639

0.873

0.596

0.043

IN4

0.364

0.207

0.238

0.330

0.571

0.851

0.358

IN5

0.435

0.368

0.280

0.442

0.649

0.877

0.328

IN6

0.425

0.379

0.232

0.397

0.611

0.867

0.372

RT7

0.202

0.052

0.090

0.096

0.255

0.304

0.818

RT8

0.242

0.124

0.175

0.114

0.314

0.330

0.769

RT9

0.332

0.326

0.226

0.251

0.401

0.353

0.844
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Appendix B: Cross Loadings (Continued)
Indicator

Knowledge
Acquisition

Knowledge
Application

KAC1

0.787

0.495

KAC2

0.756

KAC3

Knowledge
Sharing

Product
Innovation

Process
Innovation

Organizational
Innovation

0.525

0.404

0.421

0.453

0.390

0.399

0.441

0.326

0.441

0.863

0.521

0.544

0.437

0.346

0.379

KAC4

0.789

0.526

0.597

0.352

0.352

0.393

KAP5

0.289

0.594

0.315

0.159

0.238

0.194

KAP6

0.402

0.739

0.473

0.180

0.295

0.328

KAP7

0.383

0.712

0.395

0.142

0.230

0.327

KAP8

0.557

0.840

0.656

0.335

0.336

0.442

KAP9

0.564

0.804

0.533

0.428

0.354

0.521

KSH10

0.561

0.606

0.754

0.282

0.371

0.357

KSH11

0.558

0.481

0.769

0.464

0.367

0.492

KSH12

0.477

0.503

0.781

0.329

0.342

0.390

KSH13

0.339

0.368

0.716

0.220

0.297

0.329

PDI1

0.354

0.246

0.285

0.778

0.395

0.449

PDI2

0.343

0.164

0.261

0.793

0.382

0.407

PDI3

0.332

0.184

0.259

0.746

0.410

0.293

PDI4

0.265

0.184

0.252

0.651

0.333

0.348

PDI5

0.355

0.296

0.337

0.788

0.341

0.486

PDI6

0.565

0.448

0.500

0.700

0.572

0.532

PSI7

0.326

0.312

0.422

0.405

0.696

0.444

PSI9

0.280

0.172

0.263

0.390

0.715

0.302

PSI10

0.407

0.335

0.328

0.380

0.825

0.420

PSI11

0.289

0.316

0.306

0.431

0.659

0.401

ORI12

0.361

0.381

0.316

0.306

0.309

0.700

ORI13

0.440

0.480

0.371

0.425

0.478

0.800

ORI14

0.379

0.339

0.412

0.538

0.458

0.794

ORI15

0.424

0.378

0.499

0.477

0.424

0.799
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BFCS

BDCS

DCS

INNO

IC

KAC

KAPP

KSH

ORI

PRO

PSI

PDI

Belief Control Systems

0.803

Boundary Control Systems

0.571

0.875

Diagnostic Control systems

0.315

0.367

0.804

Innovativeness

0.473

0.369

0.289

0.865

Interactive Control Systems

0.606

0.452

0.215

0.452

0.778

Knowledge Acquisition

0.602

0.532

0.421

0.512

0.481

0.800

Knowledge Application

0.580

0.522

0.278

0.458

0.366

0.608

0.743

Knowledge Sharing

0.566

0.588

0.385

0.520

0.438

0.652

0.658

0.755

Organizational Innovation

0.457

0.364

0.323

0.510

0.258

0.518

0.506

0.522

0.774

Proactiveness

0.499

0.471

0.430

0.706

0.372

0.472

0.506

0.511

0.497

0.831

Process Innovation

0.430

0.398

0.355

0.449

0.435

0.452

0.397

0.459

0.545

0.538

0.727

Product Innovation

0.436

0.395

0.267

0.534

0.279

0.508

0.353

0.435

0.574

0.538

0.553

0.744

Risk-taking

0.324

0.217

0.207

0.407

0.196

0.265

0.184

0.224

0.284

0.404

0.335

0.458

RT
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0.811
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Appendix D: Survey Instrument

PART A
INSTRUCTIONS
In this questionnaire, we are interested in investigating the impact of management control systems,
entrepreneurial orientation and knowledge management processes on innovation performance in
healthcare organizations. We would like you to answer the questions as accurately as you can. For each
of the following questions, please tick the box on the scale that best corresponds to your understanding.
Management Control Systems
When responding to the following items, consider the processes and procedures by which your
organization develops, gathers and communicates information about values, conduct, strategies, key
performance indicators, processes and outcomes to management at different levels in the organization
in order to implement your organization’s objectives.
Please rate the extent to which you agree or disagree with the following:
BF1

Our mission statement clearly communicates the organization’s core innovation
values to our workforce.

BF2

Top managers communicate innovation core values to our workforce.

BF3

Our workforce is aware of the organization’s innovation core values.

BF4

Our mission statement inspires our workforce to be innovative.

BD5

Our organization relies on a code of business conduct to define appropriate innovation
related behavior for our workforce.

BD6

Our code of business conduct informs our workforce about innovation related
behavior that is off-limits.

BD7

Our organization has a system that communicates to our workforce innovation-related
risks that should be avoided.

BD8

Our workforce is aware of the organization’s code of business conduct related to
innovation.

DC9

We rely on our performance measurement systems to track progress towards
innovation goals.

DC10

We rely on our performance measurement systems to review key performance
indicators related to innovation.

DC11

We use our performance measurement systems to compare innovation outcomes to
expectations and plans.

DC12

Our performance measurement systems are aimed at achieving predetermined
innovation outcomes.

DC13

Innovation related data from our performance measurement systems are reported
through formal reporting procedures.
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Please rate the extent to which you agree or disagree with the following:
DC14

Top managers tend to be involved infrequently and on an exceptions basis with data
from our performance measurement systems.

IC15

We often use our performance measurement system information as a means of
questioning and debating the ongoing innovation related decisions and actions of
managers at all levels.

IC16

Our performance measurement systems represent a continuous process – they demand
regular and frequent attention on innovation from managers at all levels.

IC17

There is a lot of interaction between top management and department/unit managers
in using our performance measurement systems related to innovation.

IC18

We use our performance measurement systems as a means to discuss with peers and
subordinates changes occurring in the innovation process.

IC19

Our performance management systems enable the organization to focus on the
innovation critical success factors

IC20

Our performance management systems enable the organization to focus on common
issues related to innovation

Entrepreneurial orientation
For each of the following questions, please tick the box on the scale that best corresponds to your
understanding.
Please rate the extent to which you agree or disagree with the following:

PA1

We excel at identifying opportunities.

PA2

We always try to take the initiative in every situation (e.g. against competitors, in
projects and when working with others).

PA3

We initiate actions to which other organizations respond.

IN4

Our organization is creative in its methods of operation.

IN5

Our organization is often the first to market with new products and services.

IN6

We actively introduce improvements and innovations in our organization.

RT7

People in our organization are encouraged to take calculated risks with new ideas

RT8

Our organization emphasizes both exploration and experimentation for
opportunities

RT9

Our organization frequently tries out new ideas
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Knowledge Management
For each of the following questions, please tick the box on the scale that best corresponds to your
understanding.
Please rate the extent to which you agree or disagree with the following:

KAC1

My organization has processes for acquiring supplier knowledge.

KAC2

My organization has processes for generating new knowledge based on existing
knowledge.

KAC3

My organization has processes for acquiring customer knowledge.

KAC4

My organization has processes for acquiring knowledge on developing new
product, processes, and services.

KAP5

My organization has processes for integrating different sources and types of
knowledge.

KAP6

My organization has processes for transferring organizational knowledge to
employees.

KAP7

My organization has processes for filtering knowledge.

KAP8

My organization has processes for applying experiential knowledge.

KAP9

My organization has processes for applying knowledge to solve new problems.

KSH10

My organization has processes for distributing knowledge throughout the
organization.

KSH11

My organization has processes for distributing knowledge among our business
partners.

KSH12

My organization has a standardized reward system for sharing knowledge.

KSH13

My organization designs processes to facilitate knowledge sharing across
functional boundaries.
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Innovation performance
For each of the following questions, please tick the box on the scale that best corresponds to your
understanding.
Please rate the extent to which you agree or disagree with the following:

PDI1

The speed of R&D of our organization is faster than our competitors’.

PDI2

The speed of product or service improvement is faster than our competitors’.

PDI3

The speed of innovating a new logistic way is faster than our competitors’.

PDI4

R&D has improved our product or service innovation skills.

PDI5

Compared to our competitors, production and service delivery in our organization is
more customized to the customers.

PDI6

Compared to our competitors, the operations in our organization offers more
innovative products and to the customers.

PSI7

The organization has continuously used innovative technology to improve the
quality and speed of production and service delivery to our customers.

PSI8

The latest Human resource practices are adopted in this organization.

PSI9

The job design innovation is more diverse than our competitors.

PSI10

The level of our organizational structure is more flexible than competitors.

PSI11

During the last three years, our patent registration has increased significantly.

ORI12

During the last three years, the comparative advantage of our organization has
improved significantly.

ORI13

During the last three years, our organization profitability has improved.

ORI14

During the last three years, our organization’s unit cost of production or service has
decreased.

ORI15

During the last three years, turnover of our organization has improved significantly.

ORI16

During the last three years, employee productivity has improved significantly.
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Organizational slack
For each of the following questions, please tick the box on the scale that best corresponds to your
understanding.
Please indicate the degree of agreement about how well the following statements describe
your organization’s resources:

OS1

Our organization has a lot of free resources and these resources can immediately
provide financial support for strategic initiatives.

OS2

This organization in the short term has a lot of available resources to support the
company’s important action.

OS3

In order to support the new strategy, our organization can immediately obtain available
resources.

OS4

Our organization has a lot of resources of discretion by management to support the new
strategy.

Environment uncertainty
For each of the following questions, please tick the box on the scale that best corresponds to your
understanding.
Please indicate the degree of agreement about how well the following statements describe
your organization’s market and competitive environment:

EU1

In our industry, the technology of products or services changes quickly

EU2

Our industry has tough competition in terms of the quality or price of products or
services.

EU3

Our industry has considerable diversity with regard to competition.

Please rate the extent to which you agree or disagree with the following statements:

CMF1

We have procedures for executing strategic decisions, including the clarity of their
definition and consistency of their performance.

CMF 2

It is expected that we will be open to modify our agreement if unexpected events
occur.

CMF 3

My team is able to solve difficult tasks if we invest the necessary effort.

CMF 4

I would accept almost any type of job assignment in order to keep working for this
organization
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PART B
Please answer the following questions. (Note: Responses will be kept strictly confidential)

1. Indicate which of the following sectors that best describes your organization:
a. Governmental
b. Semi-Governmental
b. Private

2. Approximately, how many full-time employees do you have in your organization? (Please circle as
appropriate)

Fewer than 100

100 - 250

251 - 500

501 - 750

751 - 1000

Over 1,000

3. Please indicate how many years this organization has been in existence: ___________________
4. Please indicate how long you have been working for this organization: ____________________
5. Please indicate how long you have been in your current position: ______________________
6. Please indicate your job title: _____________________________________________________
If there is anything about the way management control systems are used to influence innovation
performance in your organization which you wish to write about, please do so in the space provided
below.
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
_______________________________________________
Thank you for participating in this research
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